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Abstract
This dissertation addresses current issues in the conceptualization and classification of
childhood mental health issues (e.g., impact of sex/age on symptoms, comorbidity, limits of
traditional models). In contrast to traditional models, the importance and value of utilizing
individual symptoms as primary variables of interest is presented. This first study consisted
of 9565 participants (M = 12.06, SD = 3.57, 58% males). Results for youth with no history of
trauma indicated sex differences in symptom expression consistent with what has been
previously shown in the literature; however, a complex presentation of attention-related
symptoms was identified for females. Similar sex differences were found for participants
with a history of trauma; however, there were varying patterns of symptom clustering
between all participant groups. Trauma-related symptoms often clustered with symptoms of
other disorders. Various symptoms (e.g., impulsivity, episodes of panic, sleep concerns) are
discussed as potential bridge symptoms between diagnoses.
The second study aimed to address current issues in the diagnosis and understanding of
mental health concerns in participants with intellectual disabilities (n = 863, M = 12.00, SD =
3.65, 73% male). Results indicated that participants with a history of trauma displayed higher
rates of all symptom categories except attention-related symptoms. The trauma group also
exhibited symptom clustering that was more diagnostically complex than those without a
history of trauma. The role of various symptoms in comorbidity is discussed.
The third study explored sex differences in symptoms, comorbidity and bridge symptoms
using longitudinal data (n = 2661, 55% males; age at initial assessment M = 11.81, SD =
3.46; age at discharge assessment M = 12.32, SD = 3.46). Results showed significant
symptom change between initial and discharge assessments for both sexes in all symptom
categories. Sex differences in symptom severity were identified at both assessment times.
Females exhibited a greater number of diagnoses initially and males exhibited a greater
number at discharge. Females also exhibited a greater number of individual symptoms that
did not change significantly between assessments. Implications for diagnosis and effective
intervention are discussed. In the final chapter, the utility of the symptom-level analyses and
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implications for psychology and clinical practice are discussed.

Keywords
Child psychopathology, mental health symptoms, comorbidity, trauma, intellectual
disabilities, interRAI
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Summary for Lay Audience
Mental health issues in children are a growing concern that cause financial and emotional
strain on communities and families. Children’s mental health concerns also tend to continue
as they get older. In fact, most mental health issues that adults experience first began before
they were 18 years old. Diagnosing and treating mental health issues in children is
complicated for several reasons. First, children change a lot as they grow and develop, and so
do their mental health symptoms. Having a better understanding of how mental health
problems change over time would improve outcomes for children and their families. This
research looked at a large number of children receiving mental health services in Ontario,
Canada and confirmed that the way children express mental health issues depends on their
age. It also depends on whether they are boys or girls. A child’s age and sex also interact
with one another to produce different mental health outcomes. This is important to know
because it tells us that the best approach to diagnosing and treating mental health disorders
may not be the same for boys versus girls and elementary versus high school students.
Also, the way mental health issues in children are diagnosed is constantly being researched
and changes over time. This is because, unlike medical issues, mental health diagnoses are
not due to a single underlying cause. Even though this is well-known, most research relies
heavily on diagnoses to study mental health issues in children. Instead, the research presented
in this dissertation uses individual symptoms to better understand mental health issues. By
using individual symptoms, this research aimed to explain why most children with one
diagnosis also very often experience symptoms of another diagnosis. For example, many
children whose anxiety causes them to struggle in school or with friends also often feel sad,
guilty or embarrassed as a result. Over time, this puts them at risk for mental health issues
other than anxiety, such as depression. It is known to children and families that such things
are related, and this research aimed to better understand these symptom relationships.

iii

Acknowledgments
To my fellow pioneering doctoral candidates, thanks for making this journey a team effort.
Thank you to Dr. Shannon L. Stewart for her support, compassion and guidance. Her
leadership made this dissertation, and so many other things, possible.
Thank you to my many clinical supervisors who have offered their wisdom and for their
ongoing dedication to leadership and education.
I would also like to thank the children, youth and families, as well as the service providers,
that contributed to the invaluable dataset utilized in this dissertation.
Finally, thank you to my family for a lifetime of support. And special thanks to my husband,
Scott, for supporting it all.

iv

Table of Contents

Abstract ................................................................................................................................ i
Summary for Lay Audience ............................................................................................... iii
Acknowledgments.............................................................................................................. iv
Table of Contents ................................................................................................................ v
List of Tables ..................................................................................................................... ix
List of Figures ................................................................................................................... xii
Chapter 1 ............................................................................................................................. 1
1 « Introduction » .............................................................................................................. 1
1.1 « Theoretical Framework » ..................................................................................... 3
1.1.1

« Normative versus Pathological Behaviour »............................................ 4

1.1.2

« Classification and Diagnosis » ................................................................. 5

1.1.3

« Comorbidity » ........................................................................................ 10

1.1.4

« Symptom-level Approaches » ................................................................ 12

1.2 « Research Questions and Study Aims » .............................................................. 18
1.2.1

« Specific Aims of the Three-Paper Dissertation » .................................. 18

1.3 « Summary » ......................................................................................................... 21
Chapter 2 ........................................................................................................................... 22
2 « Investigating Comorbid Mental Health Issues in Children and Youth Using
Symptom-level Analyses » .......................................................................................... 22
2.1 « Introduction » ..................................................................................................... 24
2.1.1

« Sex Differences » ................................................................................... 24

2.1.2

« Age Differences » .................................................................................. 25

2.1.3

« Comorbidity » ........................................................................................ 26
v

2.1.4

« Study Objectives » ................................................................................. 27

2.1.5

« Hypotheses » .......................................................................................... 27

2.2 « Data and Methods » ........................................................................................... 28
2.2.1

« Participants » .......................................................................................... 28

2.2.2

« Measures » ............................................................................................. 29

2.2.3

« Variables » ............................................................................................. 30

2.2.4

« Statistical Analyses » ............................................................................. 31

2.3 « Results » ............................................................................................................. 32
2.3.1

« Descriptive Statistics and Mental Health Symptoms » .......................... 32

2.3.2

« Traumatic Life Events »......................................................................... 33

2.3.3

« No Reported History of Trauma » ......................................................... 34

2.3.4

« Reported History of Trauma » ............................................................... 49

2.4 « Discussion» ........................................................................................................ 65
2.4.1

« No Reported History of Trauma » ......................................................... 65

2.4.2

« Reported History of Trauma » ............................................................... 71

2.5 « Conclusion » ...................................................................................................... 78
2.5.1

« Limitations » .......................................................................................... 79

Chapter 3 ........................................................................................................................... 81
3 « Investigating Comorbid Mental Health Issues in Children and Youth with
Intellectual Disabilities using Symptom-level Analyses »........................................... 81
3.1 « Introduction » ..................................................................................................... 82
3.1.1

Mental Health in Children with ID » ........................................................ 83

3.1.2

« Difficulties in Diagnosis » ..................................................................... 83

3.1.3

« Trauma and Comorbid Mental Health Concerns » ................................ 84

3.1.4

« Study Objectives » ................................................................................. 85

3.1.5

« Hypotheses » .......................................................................................... 86
vi

3.2 « Data and Methods » ........................................................................................... 86
3.2.1

« Participants » .......................................................................................... 86

3.2.2

« Measures » ............................................................................................. 88

3.3 « Variables » ......................................................................................................... 89
3.4 « Statistical Analyses » ......................................................................................... 89
3.5 « Results » ............................................................................................................. 90
3.5.1

« Descriptive Statistics » ........................................................................... 90

3.5.2

« No Reported History of Trauma » ......................................................... 91

3.5.3

« Reported History of Trauma » ............................................................... 94

3.6 « Discussion » ....................................................................................................... 99
3.6.1

« No Reported History of Trauma » ......................................................... 99

3.6.2

« History of Trauma » ............................................................................. 101

3.7 « Conclusions » ................................................................................................... 103
3.7.1

« Limitations » ........................................................................................ 104

Chapter 4 ......................................................................................................................... 106
4 « Longitudinal Analyses of Mental Health Symptoms and Comorbidity in Children
and Youth » ................................................................................................................ 106
4.1 « Introduction » ................................................................................................... 107
4.1.1

« Age » .................................................................................................... 107

4.1.2

« Sex »..................................................................................................... 110

4.1.3

« Study Objectives » ............................................................................... 110

4.1.4

« Hypotheses » ........................................................................................ 111

4.2 « Data and Methods » ......................................................................................... 111
4.2.1

« Participants » ........................................................................................ 111

4.2.2

« Measures » ........................................................................................... 112

4.2.3

« Variables » ........................................................................................... 113
vii

4.2.4

« Statistical Analyses » ........................................................................... 113

4.3 « Results » ........................................................................................................... 114
4.3.1

« Mental Health and Behavioural Symptoms » ...................................... 116

4.3.2

« Provisional Diagnoses » ....................................................................... 121

4.3.3

«Symptom and Diagnosis Relationships» .............................................. 125

4.4 « Discussion » ..................................................................................................... 126
4.5 « Conclusions » ................................................................................................... 131
4.5.1

« Limitations » ........................................................................................ 132

Chapter 5 ......................................................................................................................... 133
5 « Discussion and Conclusions »................................................................................. 133
5.1 « Unique Contribution of Each Paper » .............................................................. 133
5.2 « Implications for Psychology and Clinical Practice » ....................................... 139
5.2.1

« Case Formulation » .............................................................................. 140

5.2.2

« Prevention and Intervention » .............................................................. 141

5.3 « Future Directions » .......................................................................................... 143
References ....................................................................................................................... 145
Curriculum Vitae ............................................................................................................ 183

viii

List of Tables
Table 1. Sample Characteristics (n = 9565) ............................................................................ 28
Table 2. Mental state indicators and behavioural symptoms for children with and without a
reported history of trauma ....................................................................................................... 32
Table 3. Sex differences in traumatic life events .................................................................... 33
Table 4. Sex Differences in Mental Health Symptoms for Children/Youth 4-11 years old with
no reported history of trauma .................................................................................................. 34
Table 5. Sex Differences in Mental Health Symptoms for Children/Youth 12-18 years old
with no reported history of trauma.......................................................................................... 35
Table 6. Principal Component Analysis (Boys 4-11 Years Structure Matrix – No Trauma) . 36
Table 7. Component Correlations (Boys 4-11 Years – No Trauma) ...................................... 37
Table 8. Principal Component Analysis (Girls 4-11 Years Structure Matrix – No Trauma) . 40
Table 9. Component Correlations (Girls 4-11 Years – No Trauma) ...................................... 41
Table 10. Principal Component Analysis (Boys 12-18 Years Structure Matrix – No Trauma)
................................................................................................................................................. 44
Table 11. Component Correlations (Boys 12-18 Years – No Trauma) .................................. 46
Table 12. Principal Component Analysis (Girls 12-18 Years Structure Matrix – No Trauma)
................................................................................................................................................. 47
Table 13. Component Correlations (Girls 12-18 Years – No Trauma) .................................. 48
Table 14. Sex Differences in Mental Health Symptoms for Children/Youth 4-11 years old
with a reported history of trauma ............................................................................................ 49
Table 15. Sex Differences in Mental Health Symptoms for Children/Youth 12-18 years old
with a reported history of trauma ............................................................................................ 49
ix

Table 16. Principal Component Analysis (Boys 4-11 Years Structure Matrix - Trauma) ..... 51
Table 17. Component Correlations (Boys 4-11 Years - Trauma) ........................................... 52
Table 18. Principal Component Analysis (Girls 4-11 Years Structure Matrix - Trauma) ...... 55
Table 19. Component Correlations (Girls 4-11 Years - Trauma) ........................................... 56
Table 20. Principal Component Analysis (Boys 12-18 Years Structure Matrix - Trauma) ... 58
Table 21. Component Correlations (Boys 12-18 Years - Trauma) ......................................... 59
Table 22. Principal Component Analysis (Girls 12-18 Years Structure Matrix - Trauma) .... 61
Table 23. Component Correlations (Girls 12-18 Years - Trauma) ......................................... 62
Table 24. Sample Demographics (n = 863) ............................................................................ 86
Table 25. Group Differences in Mental Health Symptoms for Children and Youth with ID . 90
Table 26. Principal Component Analysis (No Trauma Structure Matrix - ID) ...................... 91
Table 27. Component Correlations (No Trauma - ID) ........................................................... 92
Table 28. Principal Component Analysis (Trauma Structure Matrix - ID) ............................ 95
Table 29. Component Correlations (Trauma - ID) ................................................................. 96
Table 30. Sample Demographics (n = 2661) ........................................................................ 114
Table 31. Sex differences in symptom category severity at initial assessment .................... 115
Table 32. Sex differences in symptom category severity at discharge assessment .............. 115
Table 33. Changes in severity of individual symptoms from initial to discharge for males 116
Table 34. Changes in severity of individual symptoms from initial to discharge for females
............................................................................................................................................... 119
Table 35. Differences in number of provisional diagnoses .................................................. 121
x

Table 36. Provisional diagnoses for boys and girls at initial and discharge assessment* .... 122
Table 37. Cramer’s V test of association between provisional diagnoses for boys at initial
assessment ............................................................................................................................. 122
Table 38. Cramer’s V test of association between provisional diagnoses for boys at discharge
assessment ............................................................................................................................. 123
Table 39. Number of provisional diagnoses for males ......................................................... 123
Table 40. Cramer’s V test of association between provisional diagnoses for girls at initial
assessment ............................................................................................................................. 124
Table 41. Cramer’s V test of association between provisional diagnoses for girls at discharge
assessment ............................................................................................................................. 124
Table 42. Number of provisional diagnoses for females ...................................................... 124
Table 43. Cramer’s V test of association between symptoms and diagnoses for males ....... 125
Table 44. Cramer’s V test of association between symptoms and diagnoses for females.... 126

xi

List of Figures
Figure 1. Traditional (A) and Network (B) approaches to modelling comorbidity. Figure
adapted from Cramer et al., 2010............................................................................................ 16
Figure 2. Mediation model of effect of ADHD symptoms on Disruptive Behavioural
Symptoms (DBS) by Impulsivity in typically-developing males 4-11 years of age with no
history of trauma ..................................................................................................................... 39
Figure 3. Mediation model of effect of ADHD symptoms on Disruptive Behavioural
Symptoms (DBS) by Impulsivity in typically-developing females 4-11 years of age with no
history of trauma ..................................................................................................................... 42
Figure 4. Mediation model of effect of ADHD symptoms on Disruptive Behavioural
Symptoms by Irritability in typically-developing females 4-11 years of age with no history of
trauma ..................................................................................................................................... 43
Figure 5. Mediation model of effect of Anxiety symptoms on Mood symptoms by Obsessions
in typically-developing females 4-11 years of age with no history of trauma........................ 44
Figure 6. Mediation model of effect of Mood symptoms on severity of Self-harm by
Anhedonia in typically-developing males 12-18 years of age with no history of trauma ...... 46
Figure 7. Mediation model of effect of ADHD symptoms on Disruptive Behavioural
Symptoms (DBS) by Impulsivity in typically-developing males 4-11 years of age with a
history of trauma ..................................................................................................................... 53
Figure 8. Mediation model of the effect of Anxiety Symptoms on Mood symptoms by
Episodes of Panic in typically-developing males 4-11 years of age with a history of trauma 54
Figure 9. Mediation model of the effect of Internalizing Symptoms on Disruptive
Behavioural Symptoms (DBS) by ADHD Symptoms in typically-developing females 4-11
years of age with a history of trauma ...................................................................................... 57

xii

Figure 10. Mediation model of the effect of Elevated Mood symptoms on Disruptive
Behavioural Symptoms (DBS) in typically-developing males 12-18 years of age with a
history of trauma ..................................................................................................................... 60
Figure 11. Mediation model of the effect of Trauma Symptoms on Mood Symptoms by
Episodes of Panic in typically-developing females 12-18 years of age with a history of
trauma ..................................................................................................................................... 63
Figure 12. Mediation model of the effect of Trauma Symptoms on Anxiety Symptoms by
Episodes of Panic in typically-developing females 12-18 years of age with a history of
trauma ..................................................................................................................................... 64
Figure 13. Mediation model of the effect of Trauma Symptoms on Mood Symptoms by Sleep
Concerns in typically-developing females 12-18 years of age with a history of trauma ........ 65
Figure 14. Mediation model of the effect of ADHD symptoms on Disruptive Behavioural
Symptoms (DBS) by Irritability in children and youth with intellectual and no history of
trauma ..................................................................................................................................... 93
Figure 15. Mediation model of the effect of Mood symptoms on Disruptive Behavioural
Symptoms (DBS) by Anhedonia in children and youth with intellectual disability and no
history of trauma ..................................................................................................................... 94
Figure 16. Mediation model of the effect of Trauma Symptoms on Psychosis symptoms by
Intrusive Thoughts/Flashbacks in children and youth with intellectual disability and a history
of trauma ................................................................................................................................. 98
Figure 17. Mediation model of the effect of Mood Symptoms on Disruptive Behavioural
Symptoms (DBS) by Labile Affect in children and youth with intellectual disability and a
history of trauma ..................................................................................................................... 98

xiii

1

Chapter 1

1

« Introduction »

The early efforts to understand mental illness first originated centuries ago (Hayden &
Mash, 2014). Since this time, the study of adult psychopathology has grown
exponentially, and although knowledge of psychopathology in children has increased as
well, its delineation has lagged significantly behind that of adults (Silk, Nath, Siegel, &
Kendall, 2000). Even though epidemiological studies of psychopathology in children
have not been conducted to the same degree as in adults (e.g., Kessler, Berglund, Demler,
Jin, Merikangas & Walters, 2005), the findings converge to indicate that rates of
diagnosable mental disorders in children worldwide are generally high, with current
approximations being between 20-40% (Merikangas, Nakamura, & Kessler, 2009).
However, it is likely that this approximation does not fully capture the extent of mental
health issues in children as it does not include disorders that are subclinical or
undiagnosed which may still produce, or place children at risk for, clinically significant
impairment in functioning (Angold, Costello, Farmer, Burns, & Erkanli, 1999;
Lewinsohn, Striegel-Moore, & Seeley, 2000; Belfer, 2008; Kessler, Petukhova, Sampson,
Zaslavsky & Wittchen, 2012; Merikangas et al., 2010). In addition to being relatively
common, many childhood disorders occur early in life and are chronic in nature
(Costello, Foley, & Angold, 2006). For example, epidemiological studies have revealed
that many mental health issues in adults first developed in childhood (Kessler et al.,
2005). However, the qualitative manner in which mental health issues are expressed tends
to vary across development (Hayden & Mash, 2014).
Interest in childhood psychopathology continues to gain momentum. Although many
factors contribute to this growing interest, it is particularly fueled by evidence such as
that collected by the World Health Organization (WHO) which projected that by the year
2020, childhood neuropsychiatric disorders will rise by over 50% internationally (U.S.
Public Health Service, 2001). Thus, increased understanding of child psychopathology is
needed to address to global and chronic nature of mental health issues in children.
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Although in recent years the study of childhood psychopathology has vastly increased in
number and knowledge, a considerable amount of complexities continue to hamper
consensus in the field. As such, the field of child psychopathology has begun to address
these issues in a number of ways including the expansion and development of conceptual
frameworks as well as the refinement of classification systems used in the evaluation of
mental health disorders (Merikangas, Nakamura & Kessler, 2009; Granic, 2005; Iacono
& Malone, 2011; Roth & Sweatt, 2011; Rutter & Sroufe, 2000) which are outlined in
greater detail in the following sections.
Historically, knowledge regarding children’s mental health was an extension or inference
based on research of adult psychopathology. More recently, efforts have been made to
develop an understanding based on work with children. However, this effort has not kept
pace with that of adults and research is often limited by studies that capture development
in an isolated context and at a single point in time (Hayden & Mash, 2014). As such, a
consensus regarding the definition of child psychopathology has yet to be reached (Rutter
& Uher, 2012; Angold & Costello, 2009; Rutter, 2011). A particular issue is the
identification of factors that have a significant influence on children’s mental health.
Current research has identified various factors that may act as risk factors for the
development of mental health issues in children. These various factors can be generally
split into two groups: (1) environmentally-based factors and (2) characteristics inherent to
the child. Factors associated with environmental influence are: insecure child-caregiver
attachments (e.g., Lee & Hankin, 2009; Priddis & Howieson, 2012); maladaptive
parenting, maltreatment, and trauma (e.g., Beauchaine, Neuhaus, Zalewski, Crowell, &
Potapova, 2011; Cicchetti & Toth, 2005; Harkness, Stewart, & Wynne-Edwards, 2011;
Nader & Fletcher, 2014; Norman et al., 2014; Pechtel & Pizzagalli, 2011; Carr, Martins,
Stingel, Lemgruber & Juruena, 2013); parental psychopathology (e.g., Goodman &
Gotlib, 1999; Pettit, Olino, Roberts, Seeley, & Lewinsohn, 2008); parental discord (e.g.,
Pagani, Japel, Vaillancourt, Cote, & Tremblay, 2008; Shelton & Harold, 2008); restricted
resources and poverty (e.g., Dupéré, Leventhal, & Lacourse, 2009; Schreier & Chen,
2013); and institutional deprivation (e.g., Ellis, Fisher, & Zaharie, 2004). Characteristics
of the child that have been implicated as risk factors for mental health issues include:
genetic or biological influences (e.g., Goodyer, Bacon, Ban, Croudace, & Herbert, 2009;
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Sheikh et al., 2013); temperament (e.g., Hayden, Klein, Durbin, & Olino, 2006; Olino,
Klein, Dyson, Rose, & Durbin, 2010); social-cognitive issues (e.g., Luebbe, Bell,
Allwood, Swenson, & Early, 2010; Zadeh, Im-Bolter, & Cohen, 2007); difficulties in
social learning (e.g., Arsenio & Lemerise, 2010; Lansford, Malone, Dodge, Pettit, &
Bates, 2010); emotion regulation deficits (e.g., Feng et al., 2009; Tortella-Feliu, Balle, &
Sesé, 2010); effortful control (Eisenberg, Zhou, Spinrad, Valiene, Fabes & Liew, 2005;
Gusdorf, Karreman, van Aken, Dekovic, & van Tuijl, 2011); and
neuropsychological/neurobiological dysfunction (e.g., Cicchetti & Cannon, 1999; LopezDuran, Kovacs, & George, 2009). These two broad categories of factors also influence
and interact with one another, resulting in further complexities of possible outcomes.
In addition, the past number of decades has seen increased research attention regarding
the mental health needs of children and youth with intellectual disabilities (ID; Dykens,
Shah, Davis, Baker, Fife & Fitzpatrickal., 2015). A number of prevalence studies have
indicated that children and youth with ID are at particular risk for psychiatric disorders
(e.g., Dykens, 2000). In a recent study conducted on children and youth in Great Britain,
children with ID were over seven times more likely to have a diagnosed psychiatric
disorder than their non-ID peers. In addition, children with ID were found to be fourteen
times more likely to have two comorbid disorders and nine times more likely to have
three or more psychiatric disorders compared to typically-developing children (Dykens et
al., 2015). Although research of this nature is still scarce relative to research with
typically-developing children, the consensus indicates high prevalence of mental health
needs in this population and the need for further investigation.

1.1 « Theoretical Framework »
In addition to the factors outlined in the sections above, research in child
psychopathology has also focused on the most effective way of defining mental health
issues in children and how best to conceptualize pathology across development. Central
to this issue is the debate regarding the difference between normative and pathological
behaviour.
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1.1.1

« Normative versus Pathological Behaviour »

An area of particular debate in child psychopathology is the seemingly ambiguous nature
in the division of normative and pathological behaviour. In typical categorical
classification systems, a number of symptoms that are often common in children cluster
together in a particular manner to constitute a disorder. However, this typical method of
defining pathological levels of behaviour has been criticized such that it relies too heavily
on the qualitative nature of symptoms and the distinction between normative and
pathological behaviour should be based more on quantitative differences in symptoms
expression (e.g., Coghill & Sonuga-Barke, 2012). This argument is supported by the
observation that children are not consistent in their symptomatology as they age and tend
to fluctuate between normative and pathological definitions of behaviour over time. In
addition, children excluded from diagnosis in the current classification system because
they display a sub-threshold of qualitative symptoms often experience levels of
dysfunction comparable to those above the threshold (Hayden & Mash, 2014). Thus, the
current classification system may not be reflecting the appropriate boundary between
pathological and non-pathological behaviour, assuming the boundary itself exists: a
concept currently under vigorous scrutiny (e.g., Angold & Costello, 2009; Clark,
Cuthbert, Lewis-Fernandez, Narrow & Reed, 2017). For example, there may not be a
universally-accepted cut-off point between shallow and deep water, however the
difference between the two holds substantial meaning; one may know that they are
comfortable wading in shallow water but fearful of deep water. As such, the difference,
albeit semantic in nature, has specific implications for future action.
In addition, Cicchetti and Richters (1993) stated that the boundary between normative
functioning and psychopathology must be informed by both an understanding of
maladaptive and adaptive processes. This proposition highlights the importance of
examining underlying processes from a variety of viewpoints. Therefore, when
estimating the boundary between pathology and normative behaviour, it is likely that a
number of other factors need to be considered as well, such as age and sex. To further the
metaphor of shallow versus deep water, the conceptual difference between the two is
likely open to interpretation based on what the individual brings to the table (e.g., height,

5

swimming ability, and previous experiences with water). As such, it is likely that there is
no universal “one size fits all” approach to the difference between pathological and nonpathological behaviour in children.
As alluded to above, the debate of how pathological behaviour differs from normality is
also related to the classification process of mental health disorders. If one subscribes to
the dimensional approach to psychopathology, it is likely they will disagree, at least in
part, with the traditional categorical approach to classification that has accumulated both
acceptance and controversy over its years of use.

1.1.2

« Classification and Diagnosis »

As discussed in the previous section, there is currently a lack of consensus regarding a
definition for child psychopathology (Angold & Costello, 2009; Rutter, 2011). The
current standardized classification system used in North America is the American
Psychiatric Association’s (APA) Diagnostic and Statistical Manual of Mental Disorders,
whose most recent fifth edition (DSM-5) sparked considerable controversy regarding the
classification of many diagnostic categories, such as posttraumatic stress reactions in
children and results of recent epidemiological studies have highlighted the need for
refinement to the current diagnostic system (Merikangas, Nakamura & Kessler, 2009;
First, Pincus, Levine, Williams, Ustun & Peele, 2004, Kessler et al., 2006; Merikangas et
al., 2007). Much of this need is based on the ongoing debate regarding the most effective
way to define and measure diagnostic entities. The classification of psychopathology has
been proposed to serve five different purposes (Blashfield, 1998): (1) construction of a
shared professional nomenclature; (2) organize information; (3) diagnostic organization;
(4) predict treatment utility and outcomes; (5) develop concepts for the basis of theories.
To date, no single classification system has achieved all five goals (Kamphaus &
Campbell, 2006). Although there are several approaches that have garnered substantial
research evidence, the current review will focus on the two most common approaches:
categorical and dimensional. In addition, a relatively new approach, the network
approach, which has received recent support in the study of adult psychopathology, will
also be discussed.
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1.1.2.1

« Categorical Approach »

The categorical model of classification divides individuals into mutually exclusive
groups. For example, in mental health, the individual either does or does not have a
disorder based on predetermined criteria. Thus, the use of this model involves identifying
qualitative differences in behaviour (Kamphaus & Campbell, 2006). There are a number
of strengths associated with the categorical approach. For example, its use in the DSM
has been reported to increase agreement across diagnosticians, promote effective
communication among health care providers, as well as improve treatment outcomes and
reporting of comorbidity (Jablensky et al., 1999). Although the categorical approach has
seen relative success in its history of use, it may not be appropriate for use across all
diagnostic categories. For example, the APA (1994) reported that the categorical
approach is most suitable when all members belonging to a certain class (e.g., disorder)
are homogeneous and when the different classes are mutually exclusive and clearly
distinguishable. Notably, this description does not seem to fit with what is currently
known about child psychopathology and research reflects this lack of suitability between
what is observed in reality and what is theoretically proposed by a categorical approach
(Jablensky et al., 1999). For example, researchers have noted that this system does not
account for variation in symptom severity (Kamphaus & Frick, 2002) and excludes
individuals who do not meet the clinical threshold for diagnosis but still display clinical
levels of dysfunction (Cantwell, 1996). In line with this limitation, the representation of
the disorder may be less useful to a clinician as it fails to convey information regarding
the complexity and potential for uniqueness that exists within broad diagnostic categories
(Widiger, 1992). Thus, although the categorical approach to classification may be
convenient and familiar, there is considerable research to suggest that new classification
systems may be needed to meet current research needs (Helzer & Hudziak, 2008). Two
alternatives to the categorical method of classification are presented in the following
sections.
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1.1.2.2

« Dimensional Approach »

Contrary to the qualitative basis of categorical methods, dimensional approaches to
classification are quantitative in nature. As such, an assumption of this approach is that
certain behavioural traits exist on a continuum and individuals possess these traits to
varying degrees (Kamphaus & Campbell, 2006). The dimensional approach can be
conceptualized as a way of constructing latent traits from multiple unique, but related,
variables. The traits measured in dimensional approaches are commonly developed from
behaviour rating scales and through multivariate statistical procedures (e.g., cluster
analysis, latent profile or class analysis, or factor analysis; Frick & Kamphaus, 2001).
Thus, the dimension encapsulates information about the symptoms, or descriptive
variables (e.g., verbal aggression, physical aggression), to create a higher-order variable
(e.g., externalizing behaviour; Blashfield, 1998). This higher-order variable then
represents a dimension on which individuals could fall anywhere along the continuum
based on their symptom expression (Scotti & Morris, 2000). Thus, because traits are
hypothesized to be distributed as continua, the amount of the trait possessed by the
individual can be inferred as an implication of severity. In such a model, the
characteristic of anxiety, for example, is the latent construct and conceptualized as being
evident in all individuals, but to varying degrees.
It is worth noting at this point a particular strength of dimensional approaches over
categorical approaches. In typical categorical approaches, such as the DSM, individual
symptoms hold a relatively large amount of weight in diagnosis such that if an individual
does not endorse a particular symptom that has been deemed central to the disorder, they
are excluded from the category. This is a particular limitation in relation to
psychopathology in children. As discussed above, children tend to exhibit a broad range
of symptoms that do not necessarily fall neatly into diagnostic categories (Hayden &
Mash, 2014). In addition, symptoms also tend to be inconsistently evident across time
points and individual behavioural and emotional problems used as indicators of diagnosis
appear in most children at some point in development (Achenbach, Howell, Quay,
Conners, & Bates, 1991; Achenbach & Edelbrock, 1981). Furthermore, when measured
in isolation, individual symptoms have not been shown to be robust predictors of later
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outcomes or adaptation (Hayden & Mash, 2014). Achenbach et al. (1991) demonstrated
that even symptoms that best discriminate between referred and non-referred children are
not reliable over time as they were found to be relatively common behaviours exhibited
to some extent by all children in the course of development.
There are a number of other strengths associated with using the dimensional approach.
For example, this approach seems to fit with modern conceptualizations of child
psychopathology more harmoniously as it is best suited for diagnoses that are
continuously distributed and those that do not have clear boundaries (APA, 1994). In
addition, it has been suggested that knowledge of the exact nature of a disorder may be
less clinically useful than assessing the severity of dysfunction (Clark, Watson, &
Reynolds, 1995). This highlights the proposition that quantitative differences in
symptoms may be more important than qualitative differences, as exhibited in the study
by Achenbach et al. (1991) discussed above. Dimensional methods of categorization have
also been stated to increase the reliability and validity of diagnosis (APA, 1994) and to
reduce issues associated with diagnostic problems such as the high rates of comorbidity
observed between categorical diagnoses, and the high prevalence of atypical
presentations of disorders (e.g., subthreshold, mixed or not otherwise specified
categories; Westen, Heim, Morrison, Patterson, & Campbell, 2002). Thus, the
dimensional approach may account for dysfunction exhibited by a larger range of
individuals.
As with the categorical model, dimensional classifications have limitations as well.
Categorical approaches are known for their ability to increase communication regarding
disorders between interested parties. Contrarily, the dimensional approach provides
descriptions of pathological behaviour that are less concise, making clear communication
regarding disorders more difficult (Kamphaus & Campbell, 2006). In addition, there is no
current consensus regarding which disorders may be optimally conceptualized as
categorical versus dimensional (APA, 1994), and researchers have proposed that due to
the broad range of mental health issues in children, it is likely that some are best suited to
categorical approaches and others to dimensional approaches (Kamphaus & Campbell,
2006).
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There remain a number of issues in the conceptualization of child psychopathology that
are unresolved by either the categorical or dimensional approaches. For example, neither
of these approaches completely fulfills the five purposes of diagnostic classification as
described above (Blashfield; 1998). They also are not considered entirely modern views
of psychopathology in children as they do not explain why comorbid mental health
conditions are so common for children or incorporate many of the factors that are
addressed in developmentally-informed approaches (e.g., developmental systems
perspective; Hayden & Mash, 2014).
Based on recommendations that these theoretical approaches be used in combination with
one another (e.g., Kamphaus & Campbell, 2006; Mattison & Spitznagel, 1999; Widiger,
1992), some novel conceptualizations of child psychopathology have attempted to
combine aspects of categorical and dimensional approaches. For example, the DSM-5
(APA, 2013) conceptualizes autism spectrum disorder categorically by requiring the
satisfaction of certain qualitative symptoms (e.g., social communication deficits)
followed by a specifier that indicates the individual’s current level of symptom severity.
The severity specifier is dimensional in nature and meant to capture the amount of
support the individual requires for the different symptom categories. The relative success
of this combination approach is currently being investigated and is not without its own
controversy (e.g., Woolfenden, Sarkozy, Ridley, & Williams, 2012). However, early
criticisms of a combined approach suggest that even when the two systems are used
together, it does not adequately explain the issue of high rates of comorbidity amongst
disorders (Nathan & Langenbucher, 1999). Thus, seemingly even contemporary
conceptualizations of child psychopathology have struggled to sufficiently address the
observed phenomenon of comorbid mental health issues, which appear to be the rule
rather than the exception in children (Davidsson, Särneö, Gillberg & Billstedt, 2016;
Knappe, Sasagawa & Creswell, 2015). As comorbidity has presented as such a universal
issue to diagnostic systems, the following section will further describe challenges
presented by comorbidity in child psychopathology.
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1.1.3

« Comorbidity »

Although there is current debate regarding the definition of comorbidity, it is generally
considered to be the simultaneous co-occurrence of two or more psychiatric disorders in
one individual. As has been outlined in the previous sections, comorbidity has posed a
seemingly difficult problem for theory and research in child psychopathology
(Achenbach, 1995; Angold, Costello, & Erkanli, 1999; Carey & DiLalla, 1994; Caron &
Rutter, 1991; Sonuga-Barke, 1998). It has been reported to be highly prevalent in
community samples with an even higher rate within clinical samples and may be
particularly high for children with ID (Caron & Rutter, 1991; Costello, Mustillo, Erkanli,
Keeler, & Angold, 2003; Dykens et al., 2015). Examples of commonly occurring
comorbid issues in children include: (1) conduct disorder and ADHD; (2) autism
spectrum disorder and intellectual disability, and (3) depression and anxiety (Hayden &
Mash, 2014).
The nature of comorbidity in children is a concept currently being debated (Angold,
Costello, Farmer, Burns & Erkanli, 1999; Blashfield, McElroy, Pfohl, & Blum, 1994;
Cunningham & Ollendick, 2010; Meehl, 2001; Sameroff, 2000). A review of the relevant
literature reveals multiple possible explanations for comorbidity. For example, it is
possible that the high rate of comorbidity in children is likely influenced in part by the
observation that children tend to express psychopathology in a broad fashion and
individual symptoms tend to be relatively transient over time (Drabick & Kendall, 2010).
However, others believe that the observed rate of comorbidity is inflated or artificial for a
variety of reasons (Wolff & Ollendick, 2006). First, comorbidity may be artificially
created by lack of clarity within the current classification system. For example, differing
rates of comorbidity have been reported to coincide with the release of differing DSM
versions. Furthermore, a number of disorders in modern classification systems include a
series of overlapping or naturally associated symptoms that may increase the frequency
of comorbid disorders (Drabick & Kendall, 2010; Rutter, 2011). Second, comorbidity has
been suggested to reflect sampling biases from those seeking treatment or receiving care
in clinical settings. Proponents of this view suggest that clinical samples represent a
disproportionately high number of individuals with comorbid conditions as those children
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with more than one diagnosis are more likely to be referred for treatment as their cases
are viewed as more severe or complex than those with a singular diagnosis (Hayden &
Mash, 2014).
Researchers who contend that comorbid disorders are not the result of exaggeration or
artifactual phenomenon have proposed a number of possible explanations. For example,
there is the possibility that disorders co-occur with one another because they share a
common etiology (e.g., genetic, biological). Relatedly, it has been suggested that
maladaptive coping strategies are at the core of every disorder, but the unique expression
of the disorder is dependent on countless possible influences. In line with this suggestion,
it has been proposed that comorbid disorders in children are partly reflective of
developmental level and that the underlying processes of psychopathology have yet to
reach complete differentiation. It is also possible that the disorders are in fact phenotypic
variations of the same disorder (Morris & Cuthbert, 2012).
It is also worth noting that co-occurring diagnoses is not limited strictly to disorders of
mental health. Recent research has drawn attention to the association between physical
illness and mental disorders and is receiving increased attention in the field of child
psychiatric epidemiology (Merikangas et al., 2009; Chavira, Garland, Daley, & Hough,
2008). For example, research has identified a potential causal relationship between
physical illness and depression in children (Cohen, Pine, Must, Kasen & Brock, 1998)
while other research efforts have reported an increased risk of developing a physical
disorder for children with emotional disorders (Parry-Langdon, Clements, Fletcher, &
Goodman, 2008). More specifically, recent studies are currently investigating the
possible biological links between asthma and anxiety disorders (Goodwin, Fergusson, &
Horwood, 2004) as well as diabetes and mood disorders (Stewart, Rao, & White, 2005).
To summarize, epidemiological studies have shown that comorbid diagnoses are common
and rarely do children manifest the symptoms of only a single disorder (Merikangas et
al., 2009). It is likely that the cause of such high rates of comorbidity are due in part to
methodological issues or diagnostic confusion. However, it is also likely that comorbidity
may also be due to the inherent complexity of mental health in general. As such,
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comorbidity could also be thought of as a naturally-occurring phenomenon as opposed to
something that will be resolved with refinement of classification methods. For example,
an area of growing interest in the study of comorbidity is the proposition that the cooccurrence of two or more disorders may be due to the cause and effect relationships
between symptoms. This possibility is discussed further in the following section.

1.1.4

« Symptom-level Approaches »

Regardless of the classification system one might endorse, it is generally accepted that
people experience symptoms and these symptoms have a natural tendency to cluster
together (Kazdin & Kagan, 1994); an idea that is supported by both the existence of
categorical diagnoses as well as the construction of dimensional models. Related to these
approaches is yet another model, the disease model, in which individuals are diagnosed
with a disorder based on their symptom expression. Consequently, the diagnosis is said to
be the root cause of the symptoms and intervention strategies are then chosen on the basis
of that diagnosis. Historically, this approach has dominated both the medical and mental
health fields and although this approach has been described as the most significant idea in
medical diagnosis (Hyland, 2011), it has been criticized for its lack of suitability in
mental health. In a seminal article by Borsboom and Cramer (2013), the authors
thoroughly address the shortcomings of applying the disease model to mental health
disorders. For example, the authors explain that for the disease model to hold true for
disorders of mental health, one should be able to conceptually separate the root cause
(i.e., the disorder) from its symptoms. To illustrate, Borsboom & Cramer (2013) provide
an example of an instance in which an individual can have a disorder without
experiencing symptoms. In medicine, this is frequently observed. For example, a large
percentage of individuals with lung cancer do not report experiencing any symptoms in
its early stages. Parallels in mental health seem much more unlikely as this would suggest
that it is possible to have panic disorder without ever experiencing a panic attack or a
substance abuse disorder without ever using a substance. Thus, in medicine, it is wellaccepted that symptoms tend to cluster together (e.g., cough, chest pain, shortness of
breath) due to the underlying root cause (e.g., lung cancer). However, this seems unlikely
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in mental health as decades of research in psychopathology has not invariably presented a
single root cause for emotional or behavioural disorders (Borsboom & Cramer, 2013).
Much like symptoms of a medical disorder, symptoms of mental disorders have also been
found to cluster together to create reliable patterns of covariance. However, for mental
disorders, this is unlikely to be the result of an underlying root cause (Borsboom &
Cramer, 2013). Thus, consistent symptom clustering in combination with a reluctance to
accept the disease model for mental disorders poses an important research question: what
is it that causes symptoms to cluster in a non-arbitrary way? Borsboom & Cramer
propose a symptoms-level approach to address this question; the network approach to
psychopathology. As opposed to attributing symptom clustering to underlying latent
variables, as is done in categorical or dimensional approaches, the network approach
contends that the reason symptoms cluster together are the symptoms themselves
(Borsboom & Cramer, 2013). More specifically, patterns of covariance are due to the
dynamic relationships between symptoms. A simplified version of such causal
relationships can be drawn from the diagnosis of anorexia nervosa (intense fear of weight
gain → restriction of energy intake → significantly low body weight). Relationships
between symptoms can also be bidirectional in their influence, creating the possibility of
feedback loops.
The origin of the network approach lies at the intersection of many different scientific
fields (Barabási, 2011), and extensions of this approach are beginning to be utilized in
mental health research. Applications to adult psychopathology have seen early success
(Frewen, Allen, Lanius, & Neufeld, 2012; Frewen, Schmittmann, Bringmann, &
Borsboom, 2013; Thornley, Vorstenbosch, & Frewen, 2016). These recent studies have
utilized the network approach to address the issue of common comorbidities amongst
various mental health disorders. For example. Frewen et al. (2012) investigated the
frequently co-occurring issues of posttraumatic stress disorder, anxiety, and depression.
The authors concluded that the high frequency of comorbid symptoms is influenced by
causal feedback loops between symptoms. They also identified symptoms that are
perceived as influencing other symptoms (e.g., reminders of a traumatic event, anxious
worrying) and others that were perceived as being influenced by other symptoms (e.g.,
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depressed mood, emotional numbness). Thornley et al. (2016) used a similar
methodology to identify potential causal relationships between symptoms of
posttraumatic stress disorder and eating disorders in both community and clinical
populations.
Although previous extensions of the network approach have thus far been conducted in
adult populations only, a symptoms-level approach seems particularly well-suited for use
within the field of child psychopathology. First, this approach requires no commitment to
any underlying theoretical approach to psychopathology. Instead, Borsboom & Cramer
(2013) note that its use only requires the acceptance of two assumptions: (1) in light of
current evidence (or lack thereof), it should not be assumed that symptoms of a disorder
are caused by a singular underlying root cause and (2) symptoms of psychopathology can
influence one another. The current state of child psychopathology research is in direct
agreement with both these assumptions. For example, with the exception of chromosomal
disorders (e.g. Down’s syndrome), decades of research have not provided evidence to
suggest a single root cause of psychopathology in children. In fact, newly developing
conceptualizations of child psychopathology are also moving away from this assumption
to emphasize the complex interplay of factors that influence children’s mental health
across development (e.g., developmental-systems perspective; Hayden & Mash, 2014). In
addition, the assumption that symptoms can, and do, influence one another is well-known
to both clinicians and the individuals experiencing them (Borsboom & Cramer, 2013) and
recent research efforts have attempted to apply quantitative values to these causal
relationships (e.g., Frewen et al., 2013; Thornley et al., 2016).
Symptom-level approaches are also suitable for the study of child psychopathology as
they address the issue of comorbidity that has been noted as a limitation to other
classification and conceptualization approaches. If symptom-level analyses are applied
and the assumption that symptoms are causally related is accepted, then comorbidity can
be understood from a unique perspective. For example, if symptoms do not represent
underlying root causes (e.g., latent disorders) then comorbidity should not be
conceptualized as being caused by a common root factor (Barlow, Allen, & Choate,
2004). Alternatively, the relationships that exist between different symptoms can
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conceptually connect different disorders. In other words, symptoms that apply to multiple
diagnostic categories may act as bridge symptoms (Borsboom & Cramer, 2013) that link
one symptom cluster to another. For example, Figure 1 presents the conceptual
differences between a traditional model of comorbidity (A) and the network model of
comorbidity (B). To illustrate, consider the co-occurrence often observed between major
depressive disorder (MDD) and generalized anxiety disorder (GAD). As can be seen in
Figure 1, the network approach models this concept is distinctively different from
traditional approaches. In Figure 1A, MDD and GAD are seen from the traditional
approach as being two distinct entities and made up of their unique symptom clustering.
The black arrow between the two categories represents the commonly observed
comorbidity between these two disorders. This comorbidity is a limitation of this model
as a number of symptoms tend to occur in both disorders. As such, their symptom
clustering is unique, but the symptoms themselves are not. As discussed in a previous
section, the categorical approach to classification may be artificially inflating the
comorbidity rates between these disorders. Alternatively, according to the network
approach, comorbidity need not be considered a detrimental aspect of a classification
system but rather as a natural consequence of symptom relationships. As can be seen in
Figure 1B, the unique clustering of symptoms of MDD and GAD are still represented,
however the comorbidity between these disorders is being addressed by the inclusion of
symptoms that occur within both disorders, or bridge symptoms (Borsboom & Cramer,
2013). There are a number of symptoms common to the diagnoses of MDD or GAD that
may serve as bridge symptoms in their comorbidity (e.g., sleep disturbance, fatigue,
irritability, difficulty concentrating). Therefore, the indistinct boundaries between
disorders that have been proposed as contributing to an inflated sense of comorbidity may
not be the outcome of methodological limitation but rather just the intrinsic nature of
mental health disorders.
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Figure 1. Traditional (A) and Network (B) approaches to modelling comorbidity. Figure
adapted from Cramer et al., 2010.
To illustrate, Borsboom & Cramer (2013) proposed a theoretical pathway between
symptoms of MDD and GAD that may explain their common comorbidity (chronic worry
[GAD] → sleep disturbance [GAD/MDD] → fatigue [GAD/MDD] → depressed mood
[MD]). Such symptom pathways are strikingly similar in concept to that of
developmental pathways in child psychopathology that were discussed in a previous
section. Thus, the network approach may be able to address why comorbidity levels are
exceptionally high in children as well as begin to take into account the developmental
continuities and discontinuities of diagnoses across time.
The promising nature of symptom-level approaches present interesting implications for
the future research of child psychopathology. For example, could the current issues
arising from the complex nature of mental disorders in children be better addressed using
a symptom network approach over traditional approaches? To achieve this, the network
approach would need to be tailored to address unique challenges presented by the current
issues in child psychopathology research. In other words, the network approach would
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need to be applied in such a way to capture the dynamic nature of childhood
development. As discussed in previous sections, this is a considerable undertaking that
includes the consideration of multiple issues: (1) various factors that influence mental
health disorders in children (e.g., characteristics of the child, their environment, and
interactions between the two), (2) the broad and variable nature of symptom expression in
children, (3) observed continuities and discontinuities of disorders across development,
and (4) pervasive comorbidity between both physical and mental disorders. It would
seem that symptom-level approaches, such as the network approach, more so than any
previous traditional approach, may be best equipped to address these complexities. For
example, future research efforts could utilize symptom-level approaches to examine how
various factors influence symptom expression. For example, symptom mappings could be
constructed and compared between groups of children who have experienced traumatic
life events or lived in poverty with age-matched control groups. Symptom mappings
could also be used to investigate patterns of comorbidity as well as age- and sex-related
differences in symptom expression.
Finally, in addition to its potential contributions to research, the symptom-level
approaches may also have clinical implications. For example, symptom mapping can be
done on both group and individual levels. Whereas group-level mapping may contribute
to the development of theory of child psychopathology, individual symptom mapping
may aid in treatment planning by highlighting problematic symptoms and identifying
causal relationships between these symptoms. The recommendation of focusing
interventions on problematic symptoms and the way they interact is not novel or unique
to the network approach. In fact, the majority of effective treatments for children’s
mental health issues align well with this approach (e.g., cognitive behavioural therapy;
Borsboom & Cramer, 2013). In addition, when the network approach is used on an
individual basis, it can also be thought of as an extension of a person-centred approach.
Such methods have been shown to improve treatment and prevention services
(Kirschenbaum & Jourdan, 2005; Stiles, Barkham, Mellor-Clark & Connell, 2008;
Quinn, 2011), as well as increase treatment adherence and satisfaction with services
(Frewen et al., 2012): two common issues that when expressed by the child’s caregiver,
often result in decreased utilization of services for mental health issues (Hayden & Mash,
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2014). Thus, there is significant evidence within the literature to suggest that the network
approach may be well-suited to address conceptualization and classification issues in
child psychopathology, and future research in this area may be fruitful. The current
dissertation utilized the network approach as a conceptual model to guide research
questions. Similar to concepts proposed by approaches such as the network model of
psychopathology, the current dissertation utilizes individual symptoms as the most valued
variables of interest.

1.2 « Research Questions and Study Aims »
The proposed research aims to address the following three research questions: (1) How
does mental health symptom expression vary with age, sex and exposure to traumatic life
events? (2) How do mental health symptoms cluster in children and youth with ID? (3)
How do mental health symptoms change from initial to discharge assessment? (4) What
are the implication of bridge symptoms in the development or maintenance of comorbid
disorders? To investigate these research questions, participants were separated into
distinct groups based on evidence from the literature that suggests the likelihood that
mental health outcomes are impacted by exposure to traumatic life events and the
presence of an ID. In addition, the current literature suggests that both age and sex impact
mental health symptom expression and therefore, when possible given sample sizes, each
of the three participant groups were further divided based on participant age and sex.

1.2.1

« Specific Aims of the Three-Paper Dissertation »

This dissertation contributes to the existing literature by examining: (1) patterns of
symptom expression based on factors known to impact development and mental health
(e.g., age, sex, trauma, presence of an ID); (2) identify potential bridge symptoms that
may play a role in comorbid mental health diagnoses and (3) investigates individual
mental health symptoms and diagnoses using a longitudinal design. This dissertation is
comprised of five chapters: an introduction, three individual research papers, and a
conclusion. Chapter 1 introduces the general background and scope of the research
problem, provides an overview of current issues in mental health conceptualization and
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classification with emphasis on the issue of comorbid mental health diagnoses in children
and youth. The chapter also discusses the aims of the dissertation and the research
questions.
The second chapter is the first individual research paper and is titled Investigating
comorbid mental health issues in children and youth using symptom-level analyses.
Using data from the interRAI Child and Youth Mental Health assessment tool, the study
had the following objectives: (1) examine symptom clustering based on age and sex; (2)
examine symptom clustering based on exposure to traumatic life events and (3) identify
potential bridge symptoms in comorbid mental health expression. The following
hypotheses related to symptom expression were explored: (1) males will experience
higher rates of symptoms related to conduct disorder, ADHD and disruptive behaviour;
(2) females will experience higher rates of symptoms related to anxiety and mood
disorders; (3) symptom clusters consistent with diagnostic assessment of posttraumatic
reactions will be significantly correlated with symptom clusters related to ADHD,
disruptive disorders, mood and anxiety disorders.
Chapter 3 is the second individual research paper and is titled Investigating comorbid
mental health issues in children and youth with intellectual disabilities. This study is
based on data from the interRAI Child and Youth Mental Health – Developmental
Disabilities assessment tool and aimed to accomplish the following for a population of
children and youth with ID: (1) examine rates of symptom expression based on exposure
to traumatic life events; (2) examine symptom clustering based on exposure to traumatic
life events; and (3) identify potential bridge symptoms in comorbid mental health
symptom expression. This chapter also investigated the following hypotheses: (1)
children and youth with a reported history of trauma would present with higher rates of
symptoms in all diagnostic categories (e.g., mood, anxiety, psychosis, behavioural, other)
and (2) children and youth with a reported history of trauma will present with more
diagnostic complexity than those without a reported history of trauma.
Chapter 4 is the third individual research paper and is titled Longitudinal analyses of
mental health symptoms and comorbidity in children and youth. This study is based on
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longitudinal data from the interRAI Child and Youth Mental Health assessment tool and
included the following study aims: (1) investigate how mental health and behavioural
symptoms changed from initial assessment to discharge assessment for children and
youth between 4 and 18 years of age; (2) determine the nature of provisional mental
health diagnoses from initial to discharge assessment; (3) explore sex differences in
longitudinal symptom expression and diagnoses and (4) further validate previously
identified bridge symptoms between comorbid disorders. As the application of this form
of individual symptom level analyses to childhood psychopathology is novel,
investigating the nature of individual symptom change over time is an important
foundational understanding needed for appropriate application of this approach.
Symptom-level approaches have the possibility to contribute greatly to the knowledge of
symptom, and ultimately diagnostic progression, over time. As such, a greater
understanding of how individual symptoms change over time would provide further
delineation of developmental pathways of mental health concerns. The following
hypotheses were investigated: (1) both males and females would experience a decrease in
symptom severity between initial to discharge assessment; (2) males would exhibit higher
rates of symptoms related to distractibility/hyperactivity and behavioural symptoms
compared to females at both time points; (3) females would exhibit higher rates of mood,
anxiety and negative symptoms (e.g., withdrawal and anhedonia) compared to males at
both intake and discharge assessments; (4) no sex differences would be found for
psychosis or other symptoms (e.g. hygiene, sleep); (5) females were predicted to have a
greater number of co-occurring disorders compared to males; (6) impulsivity at initial and
discharge assessments would be a significantly correlated with disruptive behavioural
disorders at discharge for both males and females; (7) trauma symptoms would be
significantly correlated with disruptive behavioural disorders at discharge for males; (8)
irritability at initial and discharge assessment would be related to disruptive behavioural
disorders at discharge; (9) episodes of panic would be related to mood and anxiety
disorders at discharge for females.
Finally, Chapter 5 provides a general discussion of the unique contribution of each paper,
the implications of this work for psychology and clinical practice, as well as
recommendations for future research.
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1.3 « Summary »
In summary, although extensive research attention has been devoted to estimating
prevalence and the nature of comorbid mental health diagnoses in children and youth,
fewer have investigated the possible underlying mechanics from a symptom-level
approach. In addition, the unique ways mental health symptoms are expressed based on
age and sex after children have experienced traumatic life events is not well explored.
This is especially true for direct comparisons between those with and without trauma in
both typically developing children and children with ID. Therefore, this dissertation aims
to address the need to further our understanding of how mental health symptoms are
expressed at different ages, how they may differ for males versus females, with and
without a history of trauma and in the presence of an ID.
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Chapter 2

2

« Investigating Comorbid Mental Health Issues in
Children and Youth Using Symptom-level Analyses »
Abstract

There is currently a significant amount of research and related debate occurring in the
field of childhood psychotraumatology. Much of this controversy involves the varying
nature of traumatic stress reactions in children and youth and how to best understand and
diagnose children and youth impacted by traumatic life events. Recent research has
brought attention to the need for developmentally-appropriate diagnostic criteria that
better reflects trauma reactions in children. This study aimed to address the current issues
in diagnosis for children and youth with consideration for differences between ages and
between sexes who have experienced potentially traumatic life events. The sample
consisted of 9565 children and youth between 4 and 18 years of age (M = 12.06, SD =
3.57, 58% males) from mental health facilities in Ontario, Canada. Principal component
analyses were used to create mental health symptom clusters by age and sex. Results for
youth with no history of trauma indicated that males exhibited significantly more
symptoms related to distraction/hyperactivity as compared to females. They also
displayed more behavioural symptoms. In contrast, females exhibited higher rates of
mood, anxiety and negative symptoms; however, this was only seen in the older age
group (12-18 years). No sex differences were found for mood, anxiety and negative
symptoms in the younger age group (4-11 years). Additionally, no sex differences were
found for symptoms related to psychosis for either age group. Mental health symptom
clusters revealed results consistent with previous literature on commonly comorbid
disorders (e.g., attention-related disorders and other externalizing disorders). In addition,
a complex presentation of attention-related symptoms was identified for females. The
role of impulsivity as a common symptom between multiple mental health disorders is
discussed. In addition, for youth with a reported history of trauma, results indicated that
males reported higher rates of symptoms related to attention-deficit/hyperactivity
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disorder, conduct disorder and disruptive behavior than females. Females reported higher
rates of anxiety- and mood-related symptoms in the older age group (12-18 years)
however no significant sex differences for anxiety and mood symptoms were found for
the younger age group (4-11 years). Results of the principal component analyses
provided vastly different patterns of symptom clustering between all participant groups
and trauma-related symptoms also tended to cluster with symptoms of other disorders
such as internalizing (e.g., mood and anxiety) and externalizing concerns (e.g., attention
and behavioural symptoms). The role of various symptoms (e.g., impulsivity, episodes of
panic, sleep concerns) as potential bridge symptoms between mental health diagnoses are
discussed.
Keywords: child psychopathology, mental health symptoms, comorbidity, trauma,
interRAI
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2.1 « Introduction »
It is well-known that the nature of a child’s environment has a substantial impact on
development and mental well-being. The field of child development has provided
multiple examples of the positive influence of a warm, supportive and stimulating
environment on early development, academic skills, and lifelong social and emotional
skills. Conversely, the negative effects of adverse and harmful experiences on childhood
development has also been well-documented and experiences related to childhood
maltreatment, traumatic events, and neglect impact wellbeing and children and youth at
risk for developmental concerns (Mash & Wolfe, 2015; Wolfe et al., 2003).
Unfortunately, rates of childhood maltreatment are alarmingly high (World Health
Organization [WHO], 2010) with over 80,000 verified cases in Canada (Trocmé, 2010).
These estimates do not include the many other forms of potentially traumatic events that
children and youth may experience, such as being the victim of bullying or violence
outside the home, death or loss of a close family member, and natural disasters, amongst
many others. Exposure to traumatic life events is related to a number of mental health
issues and this relationship in children and youth has been well-documented (Goodyer,
1990; Tiet et al., 2001; Hatton & Emerson, 2004). Within the literature there is evidence
to suggest that traumatic life events are related to certain childhood psychopathologies,
such as emotional disorders and conduct disorders (Tiet et al., 2001). In addition, certain
types of traumatic events may be more robustly related to certain types of psychological
issues. For example, traumatic life events that include loss, such as the death of a close
family member, may be more related to depressive symptoms whereas events that include
a sense of threat to the individual, such as abuse or an assault, may be more related to
anxiety symptoms in children and youth (Eley & Stevenson, 2000).

2.1.1

« Sex Differences »

Studies of sex differences in symptoms of posttraumatic stress disorder (PTSD) have
resulted in mixed findings (Kessler et al., 2012; Nader, 2008). Some studies have found
increased trauma symptoms as well as more mood and anxiety symptoms in response to
stress in females (Abdeen, Qasrawi, Nabil & Shaheen, 2008; Kessler et al., 2012). Other
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studies, although fewer in count, have reported that males experience more symptoms
than females in response to stress or trauma (Seedat, Nyami, Njenga, Vythilingum, &
Stein, 2004). There are also a number of studies that report no sex differences at all
(Carrion et al., 2002; Fletcher, 2003; La Greca, Silverman, Vernberg, & Prinstein, 1996;
Meiser- Stedman et al., 2007; Nader, 2008; Nader, Pynoos, Fairbanks, & Frederick,
1990; Pfefferbaum et al., 1999; Pynoos et al., 1987; Stallard, Velleman, Langsford, &
Baldwin, 2001; Udwin et al., 2000). Regarding diagnosis following a traumatic event in
adults, women have been found to be twice as likely to develop PTSD compared to men
(Norris, Foster, & Weisshaar, 2002). However, such sex differences seem to be less
apparent in younger population samples (Nader & Fletcher, 2012). Some researchers
have suggested that any sex differences that may exist between males and females may
be due, at least in part, to differences in the types of traumas that are more commonly
experienced by each sex. For example, females are more likely to experience sexual
assault and males are more likely to experience community violence (Nader & Fletcher,
2012). In addition, the experience of different broad trauma categories, such as
interpersonal trauma (e.g., abuse) versus non-interpersonal trauma (e.g., car accident) or
the chronicity of the trauma, such as ongoing versus a one-time occurrence, may also
impact the type and severity of trauma-related symptoms experienced by the individual.

2.1.2

« Age Differences »

The age at which children experience trauma can impact symptom expression as well.
For example, very young children impacted by trauma may experience regressive
symptoms (e.g., loss of previously learned toileting skills), somatic symptoms (e.g.,
headaches, stomach/abdominal pain) and sleep issues (Mash & Wolfe, 2015). In fact,
evidence has supported the addition of novel diagnostic criteria in the DSM-5 for PTSD
in children 6 years and younger (De Young, Kenardy, & Cobham, 2011; Scheeringa,
2011; Scheeringa et al., 2012). For this age group, such symptoms of developmental
regression, emotion regulation, interpersonal issues and dissociation may be of particular
relevance compared to other age groups. As such, the current research on the nature of
effects of traumatic life events on the social and emotional wellness of children and youth

26

provides a good example as to how various factors, such as age and sex, can complicate a
ubiquitous understanding of a psychopathology.

2.1.3

« Comorbidity »

It has been suggested that adverse life events during childhood can make individuals
more vulnerable to the impact of stress later in development; thus, in turn, predisposing
them to the development of a wide range of potential physical and mental health concerns
(Heim & Nemeroff, 2001). In fact, there is currently no single mental health diagnosis
that effectively accounts for the wide range of symptoms that children and youth
experience after exposure to traumatic events (van der Kolk, 2017). For example,
findings from the National Child Traumatic Stress Network found that less than 25% of
children receiving intervention for mental health concerns related to trauma met the
diagnostic criteria for PTSD (Pynoos et al., 2008). In fact, it has been reported that
amongst children exposed to trauma, PTSD is the fifth (Ackerman, Newton, McPherson,
Jones, & Dykman, 1998) and tenth (Copeland, Keeler, Angold, & Costello, 2007) most
common disorder. In addition, comorbid disorders are present in children impacted by
trauma 90% of the time. The most common comorbid conditions include oppositional
defiant disorder (ODD), separation anxiety disorder, and attention-deficit/hyperactivity
disorder (ADHD; Scheeringa, Zeanah, Myers & Putnam, 2003). Although these
diagnoses may be the most common, the literature would suggest that there is in fact no
psychological disorder that has not been associated with traumatic events in childhood.
This is especially true if considering mental health challenges in children that may not
meet full diagnostic criteria but still cause impairment in the life of the child or their
family.
The concept of mental health comorbidity in childhood is currently being debated and
heavily researched. An area of growing interest in the study of comorbidity is the
proposition that the co-occurrence of two or more disorders may be due to the cause and
effect relationships between symptoms. The intricacy of this topic is furthered by the
increasing knowledge of the diverse reactions of children and youth to traumatic life
events. A symptom-level approach to psychopathology argues that the presence of one
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symptom can cause other symptoms to arise as well. As such, a disorder occurs when a
certain number of symptoms are activated for a certain period of time. Disorders remit
when these symptoms deactivate. In other words, a mental disorder constitutes a causal
system of dynamic interactions and self-reinforcing symptoms. Therefore, individual
symptoms represent the most importance variables of measurement (e.g., sleep
disturbance, appetite changes, difficulty with concentration), as opposed to a latent
variable (e.g., depression; Borsboom, 2008; Borsboom, Cramer, Kievit, Scholten &
Franic, 2009; Borsboom, Epskamp, Kievit, Cramer & Schmiimann, 2011). In regard to
comorbidity, symptom-level approaches, such as the network approach (Borsboom &
Cramer, 2013), maintain that there are certain symptoms that cut across diagnostic
categories and may act causally between two categories (e.g., “bridge symptoms”).
Bridge symptoms have important implications in the development, maintenance and
treatment of comorbid mental health disorders.

2.1.4

« Study Objectives »

The current study aimed to explore a novel way of conceptualizing mental health
symptoms in children and youth. This approach utilizes the network approach to
psychopathology as a conceptual model to utilize individual symptoms as being the most
valuable measured variables. Given the complex nature of atypical versus typicality in
childhood mental health symptoms, high rates of comorbidity and the known impact of
age, sex and trauma exposure on symptom expression, this study aimed to: (1) examine
symptom clustering based on age and sex; (2) examine symptom clustering based on
exposure to traumatic life events and (3) identify potential bridge symptoms in comorbid
mental health expression.

2.1.5

« Hypotheses »

The following hypotheses related to symptom expression were explored for typicallydeveloping children (1) males will experience higher rates of symptoms related to
conduct disorder, ADHD, and disruptive behaviour; (2) females will experience higher
rates of symptoms related to anxiety and mood disorders; (3) children and youth with a
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history of trauma will exhibit symptom patterns consistent with more comorbidities than
those with no reported history of trauma; (4) for children and youth with a reported
history of trauma, symptom clusters consistent with diagnostic assessment of
posttraumatic reactions will be significantly correlated with symptom clusters related to
ADHD, disruptive disorders, mood and anxiety disorders.

2.2 « Data and Methods »
2.2.1

« Participants »

This study utilized data from the interRAI Child and Youth Mental Health Assessment
(ChYMH; Stewart et al., 2015) collected from multiple mental health agencies across
Ontario from November of 2012 to January 2018. The sample consisted of 9565 youth
(M = 12.06, SD = 3.57; 58% males) (see Table 1). This sample size reflected the entirety
of the database at the time of analyses. For the purposes of this study, participants were
stratified into two age group (4-11 years, 12-18 years) and separated by sex. For the
purposes of this study, children and youth who were diagnosed as having a
developmental disability were excluded and results relevant to this population are
reported elsewhere.
Table 1. Sample Characteristics (n = 9565)
Variables
Age at assessment
Sex
Male
Female
Type of patient
Outpatient
Inpatient
Legal guardianship
Both parents
Mom/Dad alone
Other caregivers
Child Protection Agency
Marital status of parents/caregivers
Married/Living with partner
Formerly married
Never married

Frequency
(%)

5562 (58.1)
4003(41.9)
8856 (92.6)
709 (7.4)
5414 (56.6)
3130 (32.8)
582 (6.2)
432 (4.5)
4083 (42.7)
2734 (28.6)
1998 (20.9)

Mean

SD

12.06

3.57

29

Unknown
History of foster family placement
None
At least one
Reason for Referral
Threat or danger to self
Threat or danger to others
Problem with addiction or dependency
Specific psychiatric symptoms
Involvement with youth justice system
Educational Status
Preschool
Homeschooled
Regular class (no extra support)
Regular class with accommodations
Regular class with extra support
Special education classes
Special school/program
DSM-IV Diagnosis
Substance-related disorders
Schizophrenia and other psychotic disorders
Mood disorders
Anxiety disorders
Eating disorders
Sleep disorders
Adjustment disorders
Attention-deficit/hyperactivity disorder
Disruptive behaviour disorder
Reactive attachment disorder
Learning and communication disorder
Autism spectrum disorder

2.2.2

563 (5.9)
8131 (85.0)
1434 (15.0)
2673 (27.9)
2580 (27.0)
547 (5.7)
5755 (60.2)
482 (5.0)
56 (0.6)
152 (1.6)
4040 (42.2
2454 (25.7)
1142 (11.9)
854 (8.9)
865 (9.0)
215 (2.2)
44 (0.5)
1460 (15.3)
3161 (25.9)
146 (1.6)
232 (2.4)
286 (2.9)
3777 (39.5)
1822 (19.0)
192 (2.1)
1775 (18.5)
819 (11.5)

« Measures »

The interRAI ChYMH (Stewart, Hirdes, et al., 2015) is a comprehensive child and youth
assessment tool that includes items related to behavioural and mental state indicators,
cognitive and executive functioning, child maltreatment, stress and trauma, protective
factors, substance use, DSM-IV provisional diagnoses, as well as social, environmental,
and medical issues. It is a semi-structured interview that includes care planning protocols
to identify areas of concern or risk and various scales that can be utilized for outcome
measurement. Clinicians and assessors are trained to complete the instrument using
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converging information from a variety of informants and sources including the child or
youth, their family/caregivers, health or education records, and other professional service
providers. The ChYMH takes approximately one hour to complete when done by trained
clinical staff. The ChYMH is one assessment within the interRAI suite, which was
designed to be used by researchers and clinicians to support vulnerable populations and is
currently in use internationally. The ChYMH instrument is accompanied by a manual that
includes the definition, intent, and coding guidelines for each item which provides a
valid, reliable, and comprehensive assessment that outlines individual strengths and needs
with an emphasis on functioning while providing data and valuable information for
research purposes. The scoring software also includes data fidelity detection tools to
reduce the possibility of human error when entering item coding. A number of studies
have established the reliability and validity of interRAI instruments (e.g., Gray et al.,
2009; Hirdes et al., 2002; Hirdes et al., 2008; Morris, Jones, Fries, & Hirdes, 2004; Poss
et al., 2008) and have found strong psychometric properties of the scales embedded in the
interRAI suite for children and youth (Lau, Stewart, Saklofske, Tremblay, & Hirdes,
2017; Phillips et al., 2015; Phillips et al., 2012; Stewart, Tohver, & Klassen, 2016;
Stewart & Hamza, 2017) with acceptable to high average inter-rater reliability (e.g.,
Hirdes et al., 2002). Assessment information was documented using a secure online tool
that required responses to include only acceptable values. Data quality is ensured such
that all responses must be entered before the assessment could be completed. No
information related to personal identity of participants were represented in the dataset.
Ethics clearance for this research was provided by Western University (REB#: 106415).

2.2.3

« Variables »

This study utilized the mental state indicators and behavioural symptoms from the
interRAI ChYMH instrument. These items represent the presence and severity of a
symptom within the past three days. Fifty-four individual symptoms or behaviours were
selected as variables of interest as they are cross-diagnostic in nature and represent
symptoms from disorders related to attention/distractibility, anxiety, mood, psychosis,
and behavioural disorders as well as various other markers of mental health and
wellbeing (e.g., hygiene, sleep). As the interRAI ChYMH has had variables added with
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different editions of the tool, only variables that would have been coded for each
participant were selected for inclusion in the current study. The presence of trauma was
measured by the traumatic life events variables on the interRAI ChYMH. These items
assessed whether the child or youth had experienced a list of potentially traumatic events
in their lifetime.

2.2.4

« Statistical Analyses »

The results were analyzed using IBM SPSS Statistics package, version 25. Descriptive
statistics for the variables were conducted, including means, standard deviations, and
range as appropriate for variable type. Principal component analysis (PCA) was
conducted on the behavioural and mental health symptoms from the ChYMH (mental
state indicators and behavioural items). Due to the unique nature of the variable scores on
the interRAI ChYMH (e.g., symptoms severity levels within the past three days) the
appropriateness of PCA based on Spearman’s versus polychoric correlations was
explored. The use of linear PCA based on Spearman’s correlations were deemed a greater
fit to the data compared to those based on polychoric correlations (i.e., based on KMO
ratings and clinical judgement of symptom mappings) and therefore linear PCA
approaches were utilized in the final data analyses. The use of PCA allowed for the
development of symptom mappings similar to the network approach to psychopathology.
Unique symptom mappings were created depending on factors of interest including age
and sex. Correlations between components of interest were investigated using Bonferroni
correction for multiple comparisons. Specific attention was paid to the identification of
variables that loaded significantly onto more than one component in the rotated matrix,
which were investigated as bridge symptoms within the network approach framework.
The roles of bridge symptoms were further investigated using mediation via PROCESS
Macro (Hayes, 2013) in SPSS 25. PROCESS is a statistical analysis tool that can be used
to investigate mediation, moderation and conditional process models. Inferences
regarding indirect effects utilize bootstrapping and Monte Carlo confidence intervals.
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2.3 « Results »
2.3.1

« Descriptive Statistics and Mental Health Symptoms »

A total of 9565 children and youth between 4 and 18 years of age (M = 12.06, SD = 3.57,
58% males) from the interRAI ChYMH datasets were analyzed. Demographics specific
to mental state indicators and behavioural symptoms and other demographic information
regarding participants can be found in Table 2. Overall, children and youth with a
reported history of trauma exhibited greater symptom severity in all symptom categories,
compared to those with no reported trauma history, including: hyperactivity/distractibility
(Z = -6.43, p <.001), mood symptoms (Z = -15.54, p <.001), anxiety symptoms (Z = 11.98, p <.001), psychosis symptoms (Z = -11.60, p <.001), negative symptoms (e.g.,
withdrawal, anhedonia) (Z = -11.42, p <.001), behavioural symptoms (Z = -10.58, p
<.001), and other symptoms (e.g., problems with hygiene, sleep issues, excessive naiveté)
(Z = -15.28, p <.001). Additional information can be found in Table 2. Given the
observed differences in mental health and behavioural symptoms, symptom expression
was further investigated between typically developing children who do versus do not
have a reported history of trauma. These groups were further broken down by age and
sex. Results for each participant subgroup are presented in the following sections.

Table 2. Mental state indicators and behavioural symptoms for children with and without
a reported history of trauma
Symptom
No Trauma
Trauma
Z
p
Mean Rank
Mean Rank
Distractibility/Hyperactivity

4467.80

4916.22

-6.43

<.001

Mood

3961.48

5047.00

-15.54

<.001

Anxiety

4163.26

499492

-11.98

<.001

Psychosis

4270.12

4974.68

-11.60

<.001

Negative Symptoms

4419.42

4925.56

-11.42

<.001
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Behavioural

4238.03

4975.29

-10.58

<.001

Other

3980.26

5041.29

-15.28

<.001

2.3.2

« Traumatic Life Events »

Pearson chi-square analyses with Bonferroni correction for multiple comparisons were
conducted to examine the relationship between sex and the type of traumatic life events
experienced by participants. There was an association between sex and trauma type for
the following types of trauma: death or loss of other close family member, being a victim
of physical abuse, being a victim of emotional abuse, parental addiction or substance
abuse, victim of bullying, witnessing domestic violence, being a victim of sexual abuse.
No association between sex and trauma type were found for: serious accident of physical
impairment, failed or dropped out of education program, immigration (including refugee
status), lived in a war zone or area of violent conflict, witnessed severe
accident/disaster/terrorism/violence/abuse, victim of a crime, death or loss of a parent or
primary caregiver, change of legal custodian, abandoned by parent(s)/primary
caregiver(s), lives in neighbourhood with pervasive violence or criminal activity (Table
3).
Table 3. Sex differences in traumatic life events
Traumatic Life Event

Serious accident or physical impairment
Death or loss of parent or primary caregiver
Death or loss of other close family member
Immigration, including refugee status
Witnessed severe accident, disaster,
terrorism, violence, or abuse
Victim of crime
Victim of sexual assault or abuse
Victim of physical assault or abuse
Victim of emotional abuse
Victim of bullying
Abandoned by parents(s)/primary
caregiver(s)

Males
Frequency (%)

Females
Frequency (%)

Pearson
χ2

488 (8)
189 (4)
1587 (26)
182 (3)
344 (6)

326 (8)
122 (3)
1227 (29)
137 (3)
251 (6)

.37
.49
10.59*
.15
.02

176 (3)
282 (5)
979 (16)
1421 (24)
2426 (40)
127 (3)

126 (3)
709 (17)
829 (20)
1319 (32)
2044 (49)
108 (3)

.06
422.29*
21.09*
78.17*
73.63*
1.50
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Witnessed domestic violence
Parental addiction or substance abuse
Lives in neighbourhood with pervasive
violence or criminal activity

244 (5)
1166 (19)
257 (4)

212 (7)
953 (23)
180 (4)

6.06*
17.32*
.01

* statistically significant of at least p < .05 level

2.3.3

« No Reported History of Trauma »

For children with no reported history of trauma, males reported higher rates of symptoms
related to distraction/hyperactivity and behavioural symptoms (e.g., verbal abuse of
others, physical abuse of others) for the younger (Z = -3.22, p <.001 and Z = -3.142, p
<.005, respectively) and older (Z = -7.88, p <.001 and Z = -7.81, p <.001, respectively)
age groups. No other sex differences were found for children 4-11 years of age. For youth
between 12-18 years of age, females reported higher rates of symptoms related to anxiety
(Z = -3.79, p <.001), mood (Z = -4.14, p <.001) and negative symptoms (e.g., anhedonia,
withdrawal) (Z = -3.24, p <.005), compared to males. Additionally, in this age group,
males reported higher rates of other symptoms (e.g., problems with hygiene, sleep issues,
naiveté) (Z = -2.47, p <.05) compared to females. No significant sex differences were
found in either age group for symptoms related to psychosis (Z = -0.65, ns and Z = -0.01,
ns). Additional information can be found in Tables 4 and 5. Symptom mappings and
potential bridge symptoms between comorbid disorders are discussed in the following
sections. For participant groups with meaningful potential bridge symptoms, mediation
analyses were used to further investigate the role of bridge symptoms identified from the
use of PCA.
Table 4. Sex Differences in Mental Health Symptoms for Children/Youth 4-11 years old
with no reported history of trauma
Symptom
Distractibility/Hyperactivity
Mood

Males
Mean Rank
603.85

Females
Mean Rank
470.07

Z

p

-6.22

<.001

569.39

552.15

-0.81

.423
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Anxiety

562.80

572.30

-0.45

.655

Psychosis

563.32

569.25

-0.65

.518

Negative Symptoms

559.99

584.72

-1.71

.088

Behavioural

585.67

518.08

-3.14

<.005

Other

563.96

567.63

-0.17

.863

Table 5. Sex Differences in Mental Health Symptoms for Children/Youth 12-18 years
old with no reported history of trauma
Symptom

Males
Mean Rank
497.38

Females
Mean Rank
364.33

Z

p

-7.88

<.001

Mood

400.95

471.46

-4.14

<.001

Anxiety

404.20

467.88

-3.79

<.001

Psychosis

433.05

432.95

-0.01

.990

Negative Symptoms

412.68

460.76

-3.24

<.005

Behavioural

459.54

365.46

-7.81

<.05

Other

452.07

411.13

-2.47

<.001

Distractibility/Hyperactivity

2.3.3.1

« Boys 4-11 Years »

PCA was performed on 54 measures of 812 participants. The PCA solution, with oblimin
rotation, indicated that 15 components explained 59% of the total variance. Results of the
factor analysis can be found in Table 6. Of particular interest to this study were
symptoms that loaded significantly (>.30) onto two or more significantly correlated
components in the rotated solution. For males between 4 and 11 years of age, components
1 and 5 were significantly and weakly correlated (r = .32, p < .0001) and shared the
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following symptoms in common: impulsivity, hyperactivity, verbal abuse of others,
physical abuse of others; outbursts of anger, defiance and argumentativeness.
Components 1 and 6 were also significantly, but not strongly, correlated (r = .15, p <
.0001) and shared crying/tearfulness and resists bedtime as common symptoms. In
addition, components 1 and 10 were significantly, but not strongly, correlated (r = .19, p
< .0001) and shared defiance, argumentativeness and repetitive lying as shared
symptoms. Components 1 and 13 were significantly, but not strongly, correlated (r = .16,
p < .0001) and shared labile affect as a common symptom. Components 2 and 13 were
also significantly, but not strongly. correlated (r = .17, p < .0001) and shared
inappropriate sexual behaviour/public disrobing and inappropriate or socially disruptive
behaviour as common symptoms. Finally, components 5 and 10 were significantly, but
not strongly, correlated (r = .13, p < .0001) and shared defiance and argumentativeness as
common symptoms. Component correlations can be found in Table 7.

Table 6. Principal Component Analysis (Boys 4-11 Years Structure Matrix – No
Trauma)
Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO): .87 (adequate)
Component

%
Variance

%
Cumulative

Variables

1

17.86

17.86

Impulsivity; hyperactivity; irritability; labile
affect; crying/tearfulness; resists bedtime;
minimizes harm to others; verbal abuse of
others; physical abuse of others; socially
inappropriate or disruptive behaviour; resists
care; destruction of property; anger; defiance;
argumentativeness; repetitive lying

2

6.43

24.29

Sad/pained/worried facial expression;
repetitive anxious complaints/concerns (nonhealth-related); hypervigilance; expressions,
including non-verbal, of what appear to be
unrealistic fears; episodes of panic;
inappropriate sexual behaviour or public
disrobing

3

4.94

29.23
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4

3.57

32.81

Hypersexuality; hallucinations; command
hallucinations; delusions; abnormal thought
process

5

3.31

36.12

Impulsivity; distractibility; hyperactivity;
disorganization; verbal abuse of others;
physical abuse of others; outbursts of anger;
defiance; argumentativeness

6

2.97

39.09

Sad/pained/worried facial expressions;
crying/tearfulness; nightmares; falls asleep
during the day; resists bedtime; wakes multiple
times during the night

7

2.92

42.01

Pressured speech; hopelessness; anhedonia;
withdrawal; disorganized speech

8

2.65

44.66

9

2.55

47.21

10

2.39

49.60

Hypersexuality; made negative statements;
over-inflated sense of self-worth; made
statements supportive of criminal behaviour;
minimizes harm to others; defiance;
argumentativeness; repetitive lying

11

2.17

51.77

Re-enactment through play of traumatic life
events; hallucinations; regressive behaviour

12

2.16

53.92

13

2.02

55.94

Labile affect; intrusive thoughts/flashbacks;
nightmares; made statements supportive of
criminal behaviour; inappropriate sexual
behaviour or public disrobing

14

1.97

57.91

Decreased energy; abnormal thought process;
made statements supportive of criminal
behaviour; hygiene; resists care

15

1.93

59.84

Table 7. Component Correlations (Boys 4-11 Years – No Trauma)
1
2
3
4
5
6
7
8
9
10
11

12

13

14

15
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1 1.00 .07 -.19 .05 .32 .15 .08 -.11 -.08 .19 .09 -.18 .16 .10 .10
2
1.00 -.15 .11 .11 .12 .06 -.07 -.08 .06 .01 .08 .17 .03 -.17
3
1.00 -.04 -.11 -.11 -.15 -.02 .14 -.07 -.06 -.02 -.06 -.06 .17
4
1.00 .08 .06 .10 -.16 -.07 .01 .01 -.10 .08 .05 -.05
5
1.00 .11 .08 -.10 -.04 .13 .01 -.14 .09 .11 -.18
6
1.00 .07 -.06 -.06 .03 .11 -.05 .05 .08 -.14
7
1.00 -.08 -.06 .07 .05 -.04 .12 .11 -.15
8
1.00 .06 -.04 -.04 .12 -.14 -.02 .04
9
1.00 -.03 -.04 .00 -.10 -.08 .13
10
1.00 -.02 -.09 .09 .10 -.04
11
1.00 -.04 .05 .02 -.08
12
1.00 -.13 -.04 .00
13
1.00 .08 -.14
14
1.00 -.12
15
1.00
The role of impulsivity as a potential bridge symptom in this age group was investigated.
The regression of ADHD symptoms on disruptive behavioural symptoms, ignoring the
mediator, was significant (b = 2.13, t(1,811) = 12.11 , p <.0001). The regression of
ADHD on the mediator, impulsivity, was also significant (b = .79, t(1,811) = 24.06 , p
<.0001). The regression of impulsivity of disruptive behavioural symptoms, controlling
for ADHD symptoms, was significant (b = 2.01, t(2,810) = 11.55, p <.0001). In addition,
the final step of the mediation revealed that, controlling for impulsivity, ADHD was a
significant predictor of disruptive behavioural symptoms (b = .54, t(2,810) = 2.50, p<
.01), indicating partial as opposed to full mediation (Figure 2).
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Figure 2. Mediation model of effect of ADHD symptoms on Disruptive Behavioural
Symptoms (DBS) by Impulsivity in typically-developing males 4-11 years of age with no
history of trauma

2.3.3.2

« Girls 4-11 Years »

PCA was performed on 53 measures of 381 participants. The variable “made statements
supportive of criminal activity” had to be removed from this participant group due to lack
of variability (i.e., this symptom was not present in any of the participants and therefore
all had a score of 0). The PCA solution, with oblimin rotation, indicated that 16
components explained 65% of the total variance. Results of the PCA can be found in
Table 8. For females between 4 and 11 years of age, components 1 and 4 were
significantly and weakly correlated (r = .31, p < .0001) and shared the following
symptoms in common: impulsivity, irritability, resists bedtime, socially inappropriate or
disruptive behaviour, destruction of property, outbursts of anger, defiance, and
argumentativeness. Components 1 and 14 were also significantly, but not strongly,
correlated (r = .24, p < .0001) and shared minimizes harm to others, physical abuse of
others, socially inappropriate or disruptive behaviour, destruction towards property and
repetitive lying as common symptoms. In addition, components 1 and 16 were also
significantly, but not strongly, correlated (r = .23, p < .0001) and shared irritability, labile
affect, sad/pained/worried facial expressions, crying/tearfulness and made negative
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statements as common symptoms. Finally, components 13 and 16 were also significantly,
but not strongly correlated (r = .22, p < .0001) and shared sad/pained/worried facial
expressions, crying/tearfulness, hopelessness, repetitive anxious complaints/concerns
(non-health-related) expressions of unrealistic fears and obsessions as common
symptoms. Component correlations can be found in Table 9.
Table 8. Principal Component Analysis (Girls 4-11 Years Structure Matrix – No
Trauma)
Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO): .78 (adequate)
Component
%
%
Variables (>.30)
Variance Cumulative
1
17.11
17.11
Impulsivity; irritability; labile affect;
sad/pained/worried facial expressions;
crying/tearfulness; made negative statements;
resists bedtime; minimizes harm to others;
verbal abuse of others; physical abuse of others;
socially inappropriate or disruptive behaviour;
destruction of property; anger; defiance;
argumentativeness; repetitive lying
2
8.08
25.19
3
4.54
29.78
4
4.20
33.98
Impulsivity; distractibility; hyperactivity;
disorganization; irritability; pressured speech;
resists bedtime; socially inappropriate or
disruptive behaviour; destruction of property;
outbursts of anger; defiance; argumentativeness
5
4.02
38.00
6
3.54
41.54
Expressions of guilt or shame; inappropriate
sexual behaviour or public disrobing; selfinjurious behaviour; regressive behaviour
7
2.89
44.43
Pressured speech; hypervigilance; expressions,
including non-verbal, of what appear to be
unrealistic fears; obsessions; nightmares;
abnormal thought process; resists bedtime;
repetitive health complaints; wakes multiple
times during the night; regressive behaviour
8
2.79
47.22
9
2.75
49.96
Pressured speech; intrusive thoughts/flashbacks;
abnormal thought process; socially
inappropriate or disruptive behaviour; excessive
naiveté;
10
2.56
52.52
Verbal abuse of others; physical abuse of
others; socially inappropriate or disruptive
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11

2.45

54.98

12

2.34

57.32

13

2.23

59.55

14

2.20

61.75

15
16

2.12
2.04

63.86
65.90

behaviour; resists care; destruction towards
property
Flat affect; hypervigilance; obsessions;
compulsions;
Re-enactment through play of traumatic life
events; minimizes harm to others;
Sad/pained/worried facial expressions;
crying/tearfulness; hopelessness; repetitive
anxious complaints/concerns (non-healthrelated); expressions, including non-verbal, of
what appear to be unrealistic fears; obsessions;
intrusive thoughts/flashbacks; episodes of
panic; repetitive health complaints
Minimizes harm to others; physical abuse of
others; socially inappropriate or disruptive
behaviour; destruction towards property;
repetitive lying
Irritability; pressured speech; labile affect;
sad/worried/pained facial expressions;
crying/tearfulness; made negative statements;
self-deprecation; expressions of guilt or shame;
hopelessness repetitive anxious
complaints/concerns (non-health-related);
expressions, including non-verbal, of what
appear to be unrealistic fears; obsessions;
anhedonia

Table 9. Component Correlations (Girls 4-11 Years – No Trauma)
1
2
3
4
5
6
7
8
9
10
11
1 1.00 -.11 -.02 .31 -.10 .11 .08 -.11 .04 .16 -.02
2
1.00 -.09 -.13 .02 .02 -.04 .06 -.01 .02 -.05
3
1.00 -.03 .12 -.02 -.09 .02 -.08 .02 -.05
4
1.00 -.08 .11 .16 -.13 .10 .11 .03
5
1.00 -.04 -.16 .17 -.04 -.01 -.06
6
1.00 .02 -.04 .01 .08 .00
7
1.00 -.12 .04 -.02 .12
8
1.00 .00 -.04 -.04
9
1.00 .00 .06
10
1.00 -.03
11
1.00
12
13
14
15

12
.06
.06
-.06
.04
-.02
.00
-.05
.05
-.02
.03
-.04
1.00

13
.11
-.04
-.05
.06
-.14
.00
.17
-.06
.02
-.02
.12
-.02
1.00

14
.24
-.03
.02
.16
-.04
.10
.01
-.05
.01
.12
-.02
.01
.05
1.00

15
16
.06 .23
-.06 .01
.06 -.15
.04 .14
-.03 -.22
-.03 .12
.00 .15
.02 -.12
.02 .07
.04 .02
.02 .12
-.03 .04
.05 .22
-.02 .11
1.00 .01
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16

1.00

Similar to their same-aged male counterparts, impulsivity as a bridge symptom was
investigated and found to mediate the relationship between ADHD symptoms and
disruptive behavioural symptoms. The regression of ADHD symptoms on disruptive
behavioural symptoms, ignoring the mediator, was significant (b =1.04, t(1,380) = 9.67, p
<.0001). The regression of ADHD on the mediator, impulsivity, was also significant (b =
.75, t(1,380) = 17.60, p <.0001). The regression of impulsivity on disruptive behavioural

Figure 3. Mediation model of effect of ADHD symptoms on Disruptive Behavioural
Symptoms (DBS) by Impulsivity in typically-developing females 4-11 years of age with
no history of trauma
symptoms, controlling for ADHD symptoms, was significant (b =.57 ,t(2,379) = 4.13, p
<.0001). In addition, the final step of the mediation revealed that, controlling for
impulsivity, ADHD was a significant predictor of disruptive behavioural symptoms (b =
.62, t(2,379)= 4.16, p <.0001 ), indicating partial as opposed to full mediation (Figure 3).
In addition, irritability was found to partially mediate the relationship between ADHD
symptoms and disruptive behavioural symptoms. Specifically, the regression of ADHD
symptoms on disruptive behavioural symptoms, ignoring the mediator, was significant (b
=1.04, t(1,380)= 9.67, p <.0001). The regression of ADHD on the mediator, irritability,
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was also significant (b = .43, t(1,380)= 8.37, p<.0001). The regression of irritability,
controlling for ADHD symptoms, was significant (b = .95, t(2,379)= 9.12, p <.0001). In
addition, the final step of the mediation revealed that, controlling for irritability, ADHD
was a significant predictor of disruptive behavioural symptoms (b = .63, t(2,379)= 5.95, p
<.0001; Figure 4).

Figure 4. Mediation model of effect of ADHD symptoms on Disruptive Behavioural
Symptoms by Irritability in typically-developing females 4-11 years of age with no
history of trauma
Finally, obsessions were found to mediate the relationship between anxiety and mood
symptoms. The regression of anxiety symptoms on mood symptoms, ignoring the
meditator, was significant (b = .34, t(1,380) = 10.88, p < .0001). The regression of
anxiety on the mediator, obsessions, was also significant (b = .13, t(1,380) = 6.16, p <
.0001). The regression of obsessions on mood symptoms, controlling for anxiety, was
also significant (b = .76, t(2,379) = 11.47, p <.0001). In addition, the final step of the
mediation revealed that, controlling for obsessions, anxiety symptoms were a significant
predictor of mood symptoms (b = .23, t(2,379) = 8.47, p <.0001), indicating partial as
opposed to full mediation (Figure 5).
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Figure 5. Mediation model of effect of Anxiety symptoms on Mood symptoms by
Obsessions in typically-developing females 4-11 years of age with no history of trauma

2.3.3.3

« Boys 12-18 Years »

PCA was performed on 54 measures of 458 participants. The PCA solution, with oblimin
rotation, indicated that 16 components explained 64% of the total variance. Results of the
PCA can be found in Table 10. Components 1 and 9 were significantly, but not strongly,
correlated (r = .19, p < .0001) and shared the following common symptoms: minimizes
harm to others, defiance, repetitive lying. Components 2 and 4 were also significantly,
but not strongly, correlated (r = .19, p < .0001) and shared the following common
symptoms: sad/pained/worried facial expressions and crying/tearfulness. In addition,
components 2 and 16 were significantly, but not strongly, correlated (r = .24, p < .0001)
and shared sad/pained/worried facial expressions, decreased energy, hopelessness and
anhedonia as common symptoms. Component correlations can be found in Table 11. The
role of anhedonia was further investigated as a potential bridge symptom but was not
found to mediate the relationship between mood symptoms and the severity of self-harm
(Figure 6).
Table 10. Principal Component Analysis (Boys 12-18 Years Structure Matrix – No
Trauma)
Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO): .81 (adequate)
Component
%
%
Variables
Variance Cumulative
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1

14.89

14.89

2

8.12

23.01

3
4

5.04
4.54

28.05
32.56

5
6

3.98
3.59

36.56
40.15

7
8

3.20
3.11

43.35
46.46

9

2.89

49.35

10

2.50

51.84

11

2.39

54.23

12

2.28

56.51

13

2.12

58.63

14
15
16

2.02
1.95
1.91

60.65
62.61
64.51

Impulsivity; irritability; labile affect; minimizes
harm to others; verbal abuse of others; physical
abuse of others; socially inappropriate of
disruptive behaviour; destruction towards
property; outbursts of anger; defiance;
argumentativeness; repetitive lying
Sad/pained/worried facial expression;
crying/tearfulness; decreased energy; made
negative statements; self-deprecation;
expressions of guilt or shame; hopelessness;
anhedonia
Extreme risk-taking
Sad/pained/worried facial expression;
crying/tearfulness; repetitive anxious
complaints/concerns (non-health-related);
hypervigilance; expressions, including nonverbal, of what appear to be unrealistic fears;
obsessions; episodes of panic; repetitive health
complaints;
Hypersexuality; socially inappropriate or
disruptive behaviour; inappropriate sexual
behaviour or public disrobing
Falls asleep during the day; resists bedtime;
excessive naiveté; hygiene; wakes multiple
times during the night; resists care
Made statements supportive of criminal activity;
excessive naiveté; minimizes harm to others;
defiance; extreme risk-taking; repetitive lying
Over-inflated sense of self-worth; resists
bedtime; minimizes harm to others
Pressured speech; labile affect; abnormal
thought process; disorganized speech
Excessive naiveté; socially inappropriate or
disruptive behaviour; regressive behaviour
Flat affect; crying/tearfulness; nightmares;
excessive naiveté; wakes multiple times during
the night; physical abuse of others

Flat affect; sad/worried/pained facial
expression; decreased energy; hopelessness;
withdrawal; anhedonia; falls asleep during the
day; wakes multiple times during the night;
self-injurious behaviour
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

1
1.00

Table 11. Component Correlations (Boys 12-18 Years – No Trauma)
2
3
4
5
6
7
8
9
10
11
12
13
.17 .04 .04 -.01 .13 -.32 .10 .19 .05 .15 .04 .10
1.00 -.01 .19 -.05 .06 -.15 .09 .02 .02 .01 -.04 .11
1.00 -.01 -.05 .03 .05 -.08 .02 .01 -.03 .00 -.06
1.00 -.05 -.03 -.10 -.02 -.04 .03 .02 .00 .06
1.00 -.02 .00 -.06 -.05 -.01 -.08 -.10 .04
1.00 -.06 .04 .11 -.07 .18 .04 .03
1.00 -.06 -.17 -.09 -.18 -.06 -.07
1.00 .12 .08 .06 .06 .09
1.00 .05 .12 .08 .05
1.00 .05 -.04 .00
1.00 .04 .04
1.00 .00
1.00

14
.05
-.11
.04
-.20
.02
-.02
.06
-.07
-.02
-.02
-.07
-.02
-.08
1.00

15
-.08
-.12
.00
-.17
.10
-.10
.09
-.02
-.01
.00
-.05
.00
-.08
.05
1.00

Figure 6. Mediation model of effect of Mood symptoms on severity of Self-harm by
Anhedonia in typically-developing males 12-18 years of age with no history of trauma

2.3.3.4

« Girls 12-18 Years »

PCA was performed on 54 measures of 413 participants. The PCA solution with oblimin
rotation, indicated that 15 components explained 63% of the total variance. Results of the

16
.04
.24
.01
.16
-.08
-.02
-.07
.16
.01
.07
.03
-.03
.06
-.09
-.11
1.00
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PCA can be found in Table 12. Of particular interest to this study were symptoms that
loaded significantly (>.30) onto two or more significantly correlated components in the
rotated solution; however, for females of this age group, no components that shared
symptoms were significantly correlated and therefore no bridge symptoms were
investigated for this participant group. Component correlations can be found in Table 13.

Table 12. Principal Component Analysis (Girls 12-18 Years Structure Matrix – No
Trauma)
Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO): .81 (adequate)
Component
% Total
%
Variables
Variance
Cumulative
1
16.35
16.35
Impulsivity; disorganization; irritability;
labile affect; resists bedtime; verbal abuse
of others; physical abuse of others; resists
care; destructive behaviour towards
property; outbursts of anger; defiance;
argumentativeness; repetitive lying
2
8.45
24.80
Irritability; sad/pained/worried facial
expression; crying/tearfulness; decreased
energy; made negative statements; selfdeprecation; expressions of guilt or
shame; hopelessness; obsessions;
nightmares; withdrawal; anhedonia;
wakes multiple times during the night
3
4.88
29.68
Hyperactivity; pressured speech;
hypervigilance; hallucinations; command
hallucinations; abnormal thought process;
socially inappropriate or disruptive
behaviour;
4
4.21
33.89
5
3.70
37.59
6
3.38
40.96
Flat affect; sad/worried/pained facial
expression; decreased energy;
withdrawal; anhedonia; hygiene
7
3.04
44.00
Impulsivity; hypervigilance; made
statements supportive of criminal
behaviour; resists care; defiance; extreme
risk-taking; repetitive lying
8
2.80
46.80
9
2.69
49.49
10
2.57
52.06
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11

2.54

54.60

12

2.19

56.79

13

2.09

58.88

14
15

2.08
2.04

60.96
62.99

16
17

1.97
1.86

64.96
66.82

Nightmares; excessive naiveté; repetitive
health complaints; wakes multiple times
during the night; regressive behaviour
Resists bedtime; hygiene; minimizes
harm to others; verbal abuse of others;
physical abuse of others; resists care;
self-injurious behaviour
Repetitive anxious complaints/concerns
(non-health-related); obsessions;
compulsions; intrusive
thoughts/flashbacks; self-injurious
behaviour
Intrusive thoughts/flashbacks
Sad/pained/worried facial expressions;
crying/tearfulness; made negative
statements; hopelessness
Inappropriate sexual behaviour or public
disrobing

Table 13. Component Correlations (Girls 12-18 Years – No Trauma)
1
2
3
4
5
6
7
8
9
10
11
12
1 1.00 .08 .02 -.11 -.20 .12 .16 -.25 -.12 .08 .08 .17
2
1.00 .02 -.04 -.11 .15 .02 -.07 -.21 .08 .08 -.04
3
1.00 -.08 -.07 -.04 .00 -.06 -.10 -.01 -.01 -.02
4
1.00 .01 -.01 -.01 .14 .06 -.06 -.06 -.05
5
1.00 -.04 -.17 .15 .15 -.10 -.10 -.14
6
1.00 .05 -.04 -.14 -.02 .08 .02
7
1.00 -.10 -.08 -.10 .08 .06
8
1.00 .12 .09 -.08 -.06
9
1.00 .00 -.12 -.02
10
1.00 -.08 -.07
11
1.00 .03
12
1.00
13
14
15
16
17

13
.04
.16
.09
-.10
-.06
.03
.01
-.05
-.05
.00
.05
.01
1.00

14
-.05
-.04
-.01
-.03
.01
-.01
-.01
-.02
.02
.01
.00
-.03
.04
1.00

15
.06
.20
-.01
-.02
-.03
.11
-.05
-.02
-.04
-.07
-.03
-.01
.05
-.04
1.00

16
-.09
-.26
-.10
.02
.04
-.13
-.04
.10
.13
-.03
-.08
.00
-.19
-.03
-.01
1.00

17
-.04
-.15
-.02
.00
-.02
-.05
-.02
.01
.06
-.01
-.02
.03
-.03
.06
-.08
.09
1.00
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2.3.4

« Reported History of Trauma »

For participants with a history of trauma, males reported higher rates of symptoms related
to distraction/hyperactivity and behavioural symptoms (e.g., verbal abuse of others,
physical abuse of others) for both the younger (Z = -7.14, p <.001 and Z = -5.95, p <.001,
respectively) and older (Z = -12.63, p <.001 and Z = -14.48, p <.001, respectively) age
groups. No other gender differences were found for children and youth 4-11 years of age.
For youth 12-18 years old, females report higher rates of symptoms related to anxiety (Z
= -9.10, p <.001), mood (Z = -8.89, p <.001) and negative symptoms (e.g., anhedonia,
withdrawal) (Z = -6.53, p <.001). Additionally, in this age group, males reported higher
rates of other symptoms (e.g., hygiene problems, sleep issues, naiveté) (Z = -4.42, p
<.001). No significant sex differences were found for symptoms related to psychosis (Z =
-0.22, ns). Additional information can be found in Tables 14 and 15.

Table 14. Sex Differences in Mental Health Symptoms for Children/Youth 4-11 years
old with a reported history of trauma
Symptom
Males
Females
Z
p
Mean Rank
Mean Rank
Distractibility/Hyperactivity
1564.54
1321.51
-7.14
<.001
Mood

1502.16

1456.01

-1.35

.176

Anxiety

1478.91

1511.78

-.097

.333

Psychosis

1494.32

1475.35

-0.90

.366

Negative Symptoms

1494.14

1483.92

-0.38

.703

Behavioural

1550.79

1347.74

-5.95

<.001

Other

1488.14

1492.56

-0.13

.90

Table 15. Sex Differences in Mental Health Symptoms for Children/Youth 12-18 years
old with a reported history of trauma
Symptom
Males
Females
Z
p
Mean Rank
Mean Rank
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Distractibility/Hyperactivity

2535.21

2043.58

-12.63

<.001

Mood

2105.64

2452.56

-8.89

<.001

Anxiety

2100.66

2454.27

-9.10

<.001

Psychosis

2280.47

2286.37

-0.22

.828

Negative Symptoms

2162.18

2399.12

-6.53

<.001

Behavioural

2572.47

2009.44

-14.48

<.001

Other

2371.71

2200.10

-4.42

<.001

2.3.4.1

« Boys 4-11 Years »

PCA was performed on 54 measures of 2066 participants. The PCA solution, with
oblimin rotation, indicated that 13 components explained 55% of the total variance.
Results of the PCA can be found in Table 16. Of particular interest to this study were
symptoms that loaded significantly (>.30) onto two or more significantly correlated
components in the rotated solution. For males between 4 and 11 years of age, components
1 and 4 were significantly, but not strongly, correlated (r = .38, p < .0001) and shared the
following symptoms in common: impulsivity, hyperactivity, irritability, verbal abuse of
others, outbursts of anger, defiance, argumentativeness, repetitive lying. Components 1
and 5 were also significantly, but not strongly, correlated (r = .25, p < .0001) and shared
the following symptoms in common: irritability and argumentativeness. Components 2
and 5 were also significantly, but not strongly, correlated (r = .25, p < .0001) and shared
irritability and obsessions as common symptoms. Components 2 and 10 were significant,
but not strongly, correlated (r = .25, p < .0001) and shared labile affect and episodes of
panic as common symptoms. Components 4 and 5 were significantly, but not strongly,
correlated (r = .21, p < .0001) and shared irritability and argumentativeness as common
symptoms. Finally, components 5 and 10 were significantly correlated (r = .31, p <
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.0001) and shared hopelessness and anhedonia as common symptoms. Component
correlations can be found in Table 17.
Table 16. Principal Component Analysis (Boys 4-11 Years Structure Matrix - Trauma)
Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO): .92 (adequate)
Component % Total
%
Variables
Variance Cumulative
1
20.02
20.02
Impulsivity; hyperactivity; irritability; labile
affect; made negative statements; minimizes
harm to others; verbal abuse of others; physical
abuse of others; socially inappropriate or
disruptive behaviour; resists care; destructive
behaviour towards property; outbursts of anger;
defiance; argumentativeness; extreme risktaking; repetitive lying; self-injurious behaviour
2
6.60
26.61
Irritability; pressured speech; labile affect;
repetitive anxious complaints/concerns (nonhealth-related); hypervigilance; expressions,
including non-verbal, of what appear to be
unrealistic fears; obsessions; compulsions;
intrusive thoughts/flashbacks; episodes of
panic; repetitive health complaints
3
4.50
31.11
Pressured speech; labile affect; obsessions;
compulsions; abnormal thought process; falls
asleep during the day; socially inappropriate or
disruptive behaviour; excessive naiveté
4
3.50
34.61
Impulsivity; distractibility; hyperactivity;
disorganization; irritability; pressured speech;
verbal abuse of others; outbursts of anger;
defiance; argumentativeness; repetitive lying
5
3.15
37.76
Irritability; sad/pained/worried facial
expression; crying/tearfulness; made negative
statements; self-deprecation; expressions of
guilt or shame; hopelessness; obsessions;
anhedonia; argumentativeness
6
2.83
40.59
7
2.53
43.12
8
2.40
45.53
Nightmares; falls asleep during the day; resists
bedtime; hygiene; wakes multiple times during
the night; resists care
9
2.08
47.60
10
2.03
49.64
Labile affect; flat or blunted affect; decreased
energy; hopelessness; episodes of panic;
withdrawal; anhedonia; hygiene; resists care
11
2.01
51.64
Hypersexuality; excessive naiveté; minimizes
harm to others; inappropriate sexual behaviour
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12

1.98

53.63

13

1.90

55.52

or public disrobing; destructive behaviour
towards property
Sad/pained/worried facial expression;
crying/tearfulness
Excessive naiveté; socially inappropriate or
disruptive behaviour; destructive behaviour
towards property; extreme risk-taking; selfinjurious behaviour; regressive behaviour

Table 17. Component Correlations (Boys 4-11 Years - Trauma)
1
2
3
4
5
6
7
8
9
10
1 1.00 .14 .10 .38 .25 -.12 -.09 .17 -.25 .15
2
1.00 .13 .17 .25 -.15 -.26 .16 -.12 .23
3
1.00 .14 .12 -.12 -.13 .07 -.12 .14
4
1.00 .21 -.09 -.06 .14 -.21 .05
5
1.00 -.14 -.16 .19 -.17 .27
6
1.00 .19 -.08 .17 -.09
7
1.00 -12 .08 -.15
8
1.00 -.08 .18
9
1.00 -.16
10
1.00
11
12
13

11
.23
.09
.19.
.31
.15
-.14
-.17
.12
-.21
.15
1.00

12
-.06
.18
.05
.07
.19
-.02
-.14
.05
.00
.10
-.02
1.00

13
.16
.14
.07.
12.0
7
-.13
-.14
.08
-.11
.06
.16
-.03
1.00

Mediation analyses were used to further investigate the role of impulsivity in the
relationship between ADHD symptoms and disruptive behavioural symptoms. The
regression of ADHD symptoms on disruptive behavioural symptoms, ignoring the
mediator, was significant (b = .62, t(1,2065) = 9.58, p <.0001). The regression of ADHD
on the mediator, impulsivity, was also significant (b = .83, t(1,2065) = 36.10, p <.0001).
The regression of impulsivity on disruptive behavioural symptoms, controlling for
ADHD symptoms, was significant (b = .61, t(2,2064) = 12.51, p <.0001). In addition, the
final step of the mediation revealed that, controlling for impulsivity, ADHD symptoms
were a significant predictor of disruptive behavioural symptoms (b = .66, t(2,2064)=
3.90, p <.0001), indicating partial as opposed to full mediation (Figure 7).
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Figure 7. Mediation model of effect of ADHD symptoms on Disruptive Behavioural
Symptoms (DBS) by Impulsivity in typically-developing males 4-11 years of age with a
history of trauma
Episodes of panic were also found to partially mediate the relationship between anxiety
symptoms and mood symptoms. Specifically, the regression of anxiety symptoms on
mood symptoms, ignoring the mediator, was significant (b = .39, t(1,2065) = 28.62, p
<.0001). The regression of anxiety symptoms on the mediator, episodes of panic, was
also significant (b = .12, t(1,2065) = 16.51, p <.0001). The regression of episodes of
panic on mood symptoms, controlling for anxiety symptoms, was significant (b = 1.00,
t(2,2064) = 28.58, p <.0001). In addition, the final step of the mediation revealed that,
controlling for episodes of panic, anxiety symptoms were a significant predictor of mood
symptoms (b = .28, t(2,2064) = 22.01, p <.0001).
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Figure 8. Mediation model of the effect of Anxiety Symptoms on Mood symptoms by
Episodes of Panic in typically-developing males 4-11 years of age with a history of
trauma

2.3.4.2

« Girls 4-11 Years »

PCA was performed on 53 measures of 915 participants. The variable “made statements
supportive of criminal activity” had to be removed from this sample due to lack of
variability (i.e., this symptom was not present in any of the participants and therefore all
had a score of 0). The PCA solution, with oblimin rotation, indicated that 13 components
explained 59% of the total variance. Results of the PCA can be found in Table 18. For
females between 4 and 11 years of age, components 1 and 4 were significantly, but not
strongly, correlated (r = .40, p < .0001) and shared the following symptoms in common:
impulsivity, disorganization, hyperactivity, distractibility, irritability, labile affect,
minimizes harm to others, outbursts of anger, repetitive lying, defiance,
argumentativeness, verbal abuse of others, socially inappropriate or disruptive behaviour,
destruction towards property. Components 1 and 8 were also significantly, but not
strongly, correlated (r = .24, p < .0001) and shared the following symptoms in common:
irritability, crying/tearfulness, made negative statements, self-deprecation,
argumentativeness. Components 2 and 3 were also significantly, but not strongly
correlated (r = .26, r < .0001) and shared the following symptoms in common:
hypervigilance, obsessions, intrusive thoughts/flashbacks, episodes of panic. Components
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2 and 7 were also significantly, but not strongly, correlated (r = .24, p < .0001) and
shared the following symptoms in common: labile affect, hypervigilance, obsessions,
intrusive thoughts/flashbacks, episodes of panic, repetitive health complaints.
Components 2 and 8 were significantly, but not strongly correlated (r = .29, p < .001) and
shared the following symptoms in common: sad/pained/worried facial expressions,
crying/tearfulness, self-deprecation, expressions of guilt/shame, episodes of panic,
obsessions, repetitive health complaints. Finally, components 3 and 5 were significantly,
but not strongly, correlated (r = .22, p < .0001) and shared socially
inappropriate/disruptive behaviour as a common symptom. Component correlations can
be found in Table 19.
Table 18. Principal Component Analysis (Girls 4-11 Years Structure Matrix - Trauma)
Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO): .92 (adequate)
Component % Total
%
Variables (>.30)
Variance Cumulative
1
22.8
22.28
Impulsivity; distractibility; hyperactivity;
disorganization; irritability; labile affect;
crying/tearfulness; made negative statements;
self-deprecation; resists bedtime; minimizes
harm to others; verbal abuse of others; physical
abuse of others; socially inappropriate or
disruptive behaviour; resists care; destructive
behaviour towards property; outbursts of anger;
defiance; argumentativeness; repetitive lying
2
7.12
29.40
Labile affect; sad/pained/worried facial
expression; crying/tearfulness; self-deprecation;
expressions of guilt or shame; repetitive anxious
complaints/concerns (non-health-related);
hypervigilance; expressions, including nonverbal, of what appear to be unrealistic fears;
obsessions; compulsions; intrusive
thoughts/flashbacks; episodes of panic; resists
bedtime; repetitive health complaints;
3
4.94
34.34
Hypervigilance; obsessions; intrusive
thought/flashbacks; episodes of panic;
nightmares; hallucinations; command
hallucinations; delusions; abnormal thought
process; socially inappropriate or disruptive
behaviour; excessive naiveté; hygiene; resists
care
4
3.43
37.77
Impulsivity; distractibility; hyperactivity;
disorganization; irritability; pressured speech;
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5

2.91

4067

6
7

2.87
2.58

43.54
46.12

8

2.39

48.51

9

2.26

50.76

10
11
12

2.18
2.11
1.98

52.95
55.06
57.04

13

1.86

58.92

labile affect; hypervigilance; minimizes harm to
others; verbal abuse of others; socially
inappropriate or disruptive behaviour;
destructive behaviour towards property;
outbursts of anger; defiance; argumentativeness;
repetitive lying
Hypersexuality; socially inappropriate or
disruptive behaviour; inappropriate sexual
behaviour or public disrobing
Labile affect; flat or blunted affect; decreased
energy; hopelessness; over-inflated sense of
self-worth; hypervigilance; obsessions;
intrusive thoughts/flashbacks; episodes of
panic; withdrawal; anhedonia; repetitive health
complaints; hygiene
Irritability; sad/pained/worried facial
expression; crying/tearfulness; decreased
energy; made negative statements; selfdeprecation; expressions of guilt or shame;
hopelessness; obsessions; episodes of panic;
anhedonia; repetitive health complaints;
argumentativeness; self-injurious behaviour
Re-enactment through play of traumatic life
events; made statements supportive of criminal
behaviour; repetitive health complaints;
repetitive lying; regressive behaviour

Delusions; made statements supportive of
criminal behaviour; physical abuse of others;
socially inappropriate or disruptive behaviour;
resists care; destructive behaviour towards
property; extreme risk-taking; self-injurious
behaviour
Hygiene; resists care

Table 19. Component Correlations (Girls 4-11 Years - Trauma)
1
2
3
4
5
6
7
8
9
1 1.00 .12 .10 .40 .18 -.18 .10 .24 .16
2
1.00 .26 .23 .11 -.06 .24 .29 .12
3
1.00 .18 .22 -.18 .21 .13 .21
4
1.00 .18 -.15 .10 .20 .13
5
1.00 -.14 .06 .10 .13
6
1.00 -.10 -.11 -.13
7
1.00 .26 .17

10
-.17
-.21
-.13
-.14
-.10
.03
-.16

11
-.19
-.21
-.16
-.20
-.11
.06
-.13

12
.21
.08
.17
.10
.17
-.13
.06

13
.11
-.08
-.01
.06
.05
-.05
-.02
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8
9
10
11
12
13

1.00

.14 -.18 -.18 .04
1.00 -.13 -.15 .10
1.00 .13 -.03
1.00 -.08
1.00

.00
.01
.00
-.05
.01
1.00

For this participant group, ADHD symptoms were found to mediate the relationship
between internalizing and disruptive behavioural symptoms. The regression of
internalizing symptoms on disruptive behavioural symptoms, ignoring the mediator, was
significant (b = .31, t(1,914) = 16.99, p <.0001). The regression of internalizing
symptoms on the mediator, ADHD symptoms, was also significant (b = .10, t(1,914)
=11.74, p<.0001). The regression of ADHD symptoms on disruptive behavioural
symptoms, controlling for internalizing symptoms, was significant (b = 1.01, t(2,913) =
15.67, p<.0001). In addition, the final step of the mediation revealed that, controlling for
ADHD, internalizing symptoms were a significant predictor of disruptive behavioural
symptoms (b = .21, t(2.913) = 12.16, p<.0001), indicating partial as opposed to full
mediation (Figure 9).

Figure 9. Mediation model of the effect of Internalizing Symptoms on Disruptive
Behavioural Symptoms (DBS) by ADHD Symptoms in typically-developing females 411 years of age with a history of trauma
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2.3.4.3

« Boys 12-18 Years »

PCA was performed on 54 measures of 2196 participants. The PCA solution, with
oblimin rotation, indicated that 10 components explained 51% of the total variance.
Results of the PCA can be found in Table 20. Components 1 and 3 were significantly, but
not strongly, correlated (r = .27, p < .0001) and shared the following symptoms in
common: over-inflated sense of self-worth, made statements supportive of criminal
behaviour, minimizes harm to others, socially inappropriate/disruptive behaviour,
extreme risk-taking, repetitive lying. Components 1 and 10 were significantly, but not
strongly, correlated (r = .23, p < .0001) and shared the following symptoms in common:
socially inappropriate/disruptive behaviour, destructive behaviour towards property,
extreme risk-taking. Components 2 and 4 were significantly, but not strongly, correlated
(r = .20, p < .0001) and shared the following common symptoms: sad/pained/worried
facial expressions, repetitive health complaints. Finally, components 3 and 10 were
significantly, but not strongly, correlated (r = .25, p < .0001) and shared the following
symptoms in common: hypersexuality, socially inappropriate/disruptive behaviour,
extreme risk-taking. Component correlations can be found in Table 21. Mediation
analyses were utilized to further investigate the role of trauma symptoms as a mediator
between elevated mood symptoms and disruptive behavioural symptoms; however, the
regression model was not significant (Figure 10).
Table 20. Principal Component Analysis (Boys 12-18 Years Structure Matrix - Trauma)
Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO): .93 (adequate)
Component % Total
%
Variables
Variance Cumulative
1
19.57
19.59
Impulsivity; hyperactivity; disorganized;
irritability; labile affect; crying/tearfulness;
made negative statements; over-inflated sense
of self-worth; resists bedtime; made statements
supportive of criminal behaviour; hygiene;
minimizes harm to others; verbal abuse of
others; physical abuse of others; socially
inappropriate or disruptive behaviour; resists
care; destructive behaviour towards property;
outbursts of anger; defiance; argumentativeness;
extreme risk-taking; repetitive lying
2
7.96
27.54
Pressured speech; labile affect;
sad/pained/worried facial expression;
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3

4.56

32.10

4

3.92

36.02

5
6
7
8

3.11
2.85
2.69
2.53

39.13
41.98
44.66
47.19

9
10

2.27
1.99

49.46
51.45

crying/tearfulness; repetitive anxious
complaints/concerns (non-health-related);
hypervigilance; expressions, including nonverbal, of what appear to be unrealistic fears;
obsessions; compulsions; intrusive
thoughts/flashbacks; episodes of panic;
abnormal thought process; disorganized speech;
repetitive health complaints
Pressured speech; hypersexuality; over-inflated
sense of self-worth; delusions; abnormal
thought process; disorganized speech; made
statements supportive of criminal behaviour;
excessive naiveté; minimizes harm to others;
socially inappropriate or disruptive behaviour;
extreme risk-taking; repetitive lying
Flat or blunted affect; sad/pained/worried facial
expression; made negative statements; selfdeprecation; hopelessness; withdrawal;
anhedonia; falls asleep during the day;
repetitive health complaints; hygiene

Nightmares; falls asleep during the day; resists
bedtime; wakes multiple times during the night;
resists care
Hypersexuality; re-enactment through play of
traumatic life events; socially inappropriate or
disruptive behaviour; inappropriate sexual
behaviour or public disrobing; destructive
behaviour towards property; extreme risktaking; self-injurious behaviour; regressive
behaviour

Table 21. Component Correlations (Boys 12-18 Years - Trauma)
1
2
3
4
5
6
7
1
1.00
.15
.27
.09
-.19
-.13
-.38
2
1.00
.11
.20
-.27
-.26
-.28
3
1.00
.04
-.04
-.22
-.18
4
1.00
-.18
-.13
-.11
5
1.00
.18
.18
6
1.00
.14
7
1.00

8
.15
.15
.11
.17
-.11
-.14
-.10

9
.04
-.12
.03
-.09
.14
.07
.01

10
.23
.13
.25
.02
-.11
-.15
-.11
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8
9
10

1.00

-.05
1.00

.08
.02
1.00

Figure 10. Mediation model of the effect of Elevated Mood symptoms on Disruptive
Behavioural Symptoms (DBS) in typically-developing males 12-18 years of age with a
history of trauma

2.3.4.4

« Girls 12-18 Years »

PCA was performed on 54 measures of 2324 participants. The PCA solution with oblimin
rotation, indicated that 11 components explained 54% of the total variance. Results of the
PCA can be found in Table 22. For females between 12 and 18 years of age, components
1 and 7 were significantly, but not strongly, correlated (r = .35, p < .0001) and shared the
following symptoms in common: labile affect, sad/pained/worried facial expressions,
crying/tearfulness, self-deprecations, expressions of guilt or shame, unrealistic fears,
repetitive/anxious complaints or concerns (non-health-related), obsessions, intrusive
thoughts/flashbacks, nightmares, withdrawal, anhedonia, episodes of panic. In addition,
components 1 and 8 were also significantly correlated (r = .28, p < .0001) and shared the
following symptoms in common: decreased energy, intrusive thoughts/flashbacks,
episodes of panic, nightmares. Components 7 and 8 were also significantly, but not
strongly, correlated (r = .25, p < .0001) and shared the following symptoms in common:
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hypervigilance, intrusive thoughts/flashbacks, episodes of panic, nightmares and
repetitive health complaints. Component correlations can be found in Table 23.
Table 22. Principal Component Analysis (Girls 12-18 Years Structure Matrix - Trauma)
Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO): .93 (adequate)
Component % Total
%
Variables
Variance Cumulative
1
20.12
20.12
Irritability; labile affect; sad/pained/worried
facial expression; crying/tearfulness; decreased
energy; made negative statements; selfdeprecation; expressions of guilt or shame;
hopelessness; repetitive anxious
complaints/concerns (non-health-related);
expressions, including non-verbal, of what
appear to be unrealistic fears; obsessions;
intrusive thoughts/flashbacks; episodes of
panic; nightmares; withdrawal; anhedonia; selfinjurious behaviour
2
9.53
29.65
3
4.17
33.82
Hallucinations; command hallucinations;
delusions; abnormal thought process;
disorganized speech; self-injurious behaviour
4
3.22
37.05
5
2.94
39.98
Made statements supportive of criminal
behaviour; minimizes harm to others; physical
abuse of others; socially inappropriate or
disruptive behaviour; destructive behaviour
towards property; extreme risk-taking; selfinjurious behaviour
6
2.90
42.88
Disorganization; resists bedtime; excessive
naiveté; repetitive health complaints; hygiene;
minimizes harm to others; physical abuse of
others; socially inappropriate or disruptive
behaviour; resists care; destructive behaviour
towards property; defiance; repetitive lying;
regressive behaviour
7
2.62
45.50
Pressured speech; labile affect;
sad/pained/worried facial expression;
crying/tearfulness; self-deprecation; expressions
of guilt or shame; repetitive anxious
complaints/concerns (non-health-related);
hypervigilance; expressions, including nonverbal, of what appear to be unrealistic fears;
obsessions; compulsions; intrusive
thoughts/flashbacks; episodes of panic;
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8

2.34

47.83

9
10

2.15
2.09

49.98
52.07

11

1.91

53.98

nightmares; withdrawal; anhedonia; repetitive
health complaints
Decreased energy; hypervigilance; intrusive
thoughts/flashbacks; episodes of panic;
nightmares; falls asleep during the day; resists
bedtime; repetitive health complaints; wakes
multiple times during the night
Hypersexuality; made statements supportive of
criminal behaviour; excessive naiveté;
minimizes harm to others; socially inappropriate
or disruptive behaviour; inappropriate sexual
behaviour or public disrobing; extreme risktaking; repetitive lying
Pressured speech; over-inflated sense of selfworth; re-enactment through play of traumatic
life events; delusions; abnormal thought
process; disorganized speech

Table 23. Component Correlations (Girls 12-18 Years - Trauma)
1
2
3
4
5
6
7
8
1
1.00 -.11
.19
-.15
.00
.07
.35
.27
2
1.00 -.07
.35
-.20 -.32 -.08 -.05
3
1.00 -.18
.11
.12
.22
.14
4
1.00 -.11 -.21 -.22 -.10
5
1.00 .10
.03
.00
6
1.00 .07
.10
7
1.00 .25
8
1.00
9
10

9
-.25
.15
-.16
.16
.03
-.16
-.20
-.20
1.00

10
.08
-.26
.05
-.20
.16
.19
.07
.08
-.05
1.00

11
.02
-.10
.15
-.17
.11
.09
.12
.08
-.11
.09
1.00

For this participant group, the relationship between trauma symptoms and mood
symptoms were mediated by episodes of panic. The regression of trauma symptoms on
mood symptoms, ignoring the mediator, was significant (b = .23, t(1,2347) = 17.29, p
<.0001). The regression of trauma symptoms on the mediator, episodes of panic, was also
significant (b =.11, t(1,2347) = 25.74, p <.0001). The regression of episodes of panic on
mood symptoms, controlling for trauma symptoms, was significant (b =.56, t(2,2346) =
9.40, p <.0001). In addition, the final step of the mediation revealed that, controlling for
episodes of panic, trauma symptoms were a significant predictor of mood symptoms (b =

63

.29, t(2,2346) = 24.14, p <.0001), indicating partial as opposed to full mediation (Figure
11).

Figure 11. Mediation model of the effect of Trauma Symptoms on Mood Symptoms by
Episodes of Panic in typically-developing females 12-18 years of age with a history of
trauma
In addition, episodes of panic also mediated the relationship between trauma symptoms
and anxiety symptoms. The regression of trauma symptoms on anxiety symptoms,
ignoring the mediator, was significant (b = .34, t(1,2347) = 49.72, p <.0001). The
regression of trauma symptoms on the mediator, episodes of panic, was also significant
(b = .11, t(1,2347) = 25.74, p <.0001). The regression of episodes of panic on anxiety
symptoms, controlling for trauma symptoms, was significant (b = .57, t(2,2346) = 19.21,
p <.0001). In addition, the final step of the mediation revealed that, controlling for
episodes of panic, trauma symptoms were a significant predictor of anxiety symptoms (b
= .40, t(2,2346) = 61.84, p <.0001), indicating partial as opposed to full mediation
(Figure 12).
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Figure 12. Mediation model of the effect of Trauma Symptoms on Anxiety Symptoms by
Episodes of Panic in typically-developing females 12-18 years of age with a history of
trauma
For this participant group, the relationship between trauma symptoms and mood
symptoms was also mediated by sleep concerns. The regression of trauma symptoms on
mood symptoms, ignoring the mediator, was significant, (b = .23, t(1,2347) = 16.94, p
<.0001). The regression of trauma symptoms on the mediator, sleep concerns, was also
significant (b = .32, t(1,2347) = 26.13, p <.0001). The regression of sleep concerns on
mood symptoms, controlling for trauma symptoms, was significant (b = .20, t(2,2346) =
9.98, p <.0001). In addition, the final step of the mediation revealed that, controlling for
sleep concerns, trauma symptoms was also a significant predictor of mood symptoms (b
= .29, t(2,2346) = 24.14, p <.0001), indicating partial as opposed to full mediation
(Figure 13).
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Figure 13. Mediation model of the effect of Trauma Symptoms on Mood Symptoms by
Sleep Concerns in typically-developing females 12-18 years of age with a history of
trauma

2.4 « Discussion»
2.4.1

« No Reported History of Trauma »

Consistent with the study’s hypothesis, males exhibited significantly more symptoms
related to distraction/hyperactivity as compared to females. They also displayed more
behavioural symptoms. Comparatively, females exhibited higher rates of mood, anxiety
and negative symptoms than males; however, this was only seen in the older age group
(12-18 years). No sex differences were found for mood, anxiety and negative symptoms
in the younger age group. Additionally, no sex differences were found for symptoms
related to psychosis for either age group.

2.4.1.1

« Boys 4-11 Years »

As expected, boys in this age group exhibited more externalizing symptoms compared to
their female counterparts. Consistent with previous literature, results in this age group
indicated significant overlap between disruptive behavioural symptoms and symptoms of
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ADHD. This replicated previous findings that clinically-referred youth with symptoms of
ADHD display complex symptom constellations including symptoms also consistent with
the diagnostic criteria of ODD and conduct disorder (CD) (Empson, 2015; Beauchaine,
Hinshaw & Pang, 2010). Interestingly, shared symptoms between these symptom
clusters included those consistent with ADHD Hyperactive/Impulsive subtype as opposed
to those more representative of an Inattentive or Combined profile. Therefore, this study
also replicated previous findings that ADHD with impulsivity is associated with ODD
and CD. Some researchers postulate that these disorders share a predisposition, such as
factors related to temperament, emotion regulation and particularly impulsivity. In fact,
previous studies have contended that ADHD with impulsivity is one of the strongest
predictors of ODD and CD (Angold, Costello & Erkanli, 1999; Beauchaine, Hinshaw &
Pang, 2010; Rhee, Willcutt, Hartman, Pennington & DeFries, 2008). Thus, the role of
impulsivity in symptom and developmental mapping therefore warranted further
investigation regarding causality between these commonly comorbid disorders. To
investigate further, impulsivity was explored as a mediator in the relationship between
ADHD symptoms and disruptive behavioural symptoms and found to significantly
partially mediate the relationship between these symptom clusters. Therefore, impulsivity
may be, at least partly, causally linked between ADHD symptoms and disruptive
behavioural disorders.
In addition, results from this participant group also included significant overlap between
externalizing symptoms and mood-related symptoms as numerous clusters in this age
group contained items from both of these symptom categories. For example, labile affect
and crying/tearfulness often co-existed within clusters of externalizing symptoms and
acted as bridge symptoms between externalizing and internalizing clusters. This may
represent an underlying issue of general emotion dysregulation, which is particularly
relevant for this younger age group. Also, the complex interplay of ODD/CD, mood and
ADHD symptoms may also be influenced by underlying concerns with executive
functioning deficits. Executive functions are a set of higher-order cognitive processes that
are responsible for regulating thoughts, behaviours and emotions. Executive functions are
a combination of various skills (e.g., working memory, inhibitory control and cognitive
flexibility) that work together to contribute to one’s ability to self-regulate both
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behaviours and emotions (Woltering, Lishak, Hodgson, Granic & Zelazo, 2016). The role
of executive functions in the development of disruptive behavioural concerns have been
consistently highlighted in previous studies (Ogilvie, Stewart, Chan, & Shum, 2011;
Schoemaker, Mulder, Dekovic, & Matthys, 2013) and is a common deficit in attentionrelated disorders (Woltering, Lishak, Hidgson, Granic & Zelazo, 2016). Therefore,
executive functioning deficits may represent a neurodevelopmental vulnerability that
contribute to the common overlap of ADHD, mood and ODD/CD symptoms. This
finding may be particularly potent in younger males as executive functions are considered
immature and developing during this age range for both clinically-referred and typicallydeveloping children. In addition, some studies have found executive functioning
impairments for children with attention-related disorders may be more associated with
males than with females (Thorell & Wahlsted, 2006) and that this higher potential for
executive functioning deficits and behavioral problems in males with ADHD may be a
contributing factor as to why males in this age range are more often referred for
externalizing concerns compared to females (Gaub and Carlson, 1997; Skolgi, Teicher,
Andersen, Hovik, Oie, 2013).

2.4.1.2

« Girls 4-11 Years »

Compared to their same-aged male counterparts, the component accounting for the most
variance in this participant group included a more mixed profile of internalizing and
externalizing symptoms. This symptom clustering also correlated with an additional
cluster comprised of ADHD symptoms and conduct-related symptoms. Although they
shared a number of common symptoms, notable amongst them were impulsivity and
irritability. These findings replicate numerous other studies in which a relationship has
been found between irritability and externalizing concerns (Eisenberg et al., 2009;
Gillion, Shaw, Beck, Schonverg & Lukon, 2002; Lemery, Essex & Smider, 2002;
Lengua, 2006; Oldehinkel, Hartman, Ferdinand, Verhulst & Ormel, 2007; Zeman,
Shipman & Suveg, 2002) as well as irritability and internalizing symptoms (Lemery et
al., 2002; Lengua, 2006; Oldehinkel et al., 2007; Zeman et al., 2002). The role of
impulsivity and irritability between these two symptom clusters were further investigated
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using mediation. Both impulsivity and irritability were found to partially mediate the
relationship between ADHD symptoms and disruptive behavioural symptoms.
In addition, two components both consisting of comorbid anxiety and depression
symptoms were correlated. Although it would be expected that these would be correlated,
upon individual symptom analysis, they are different in an important qualitative way.
One component contained the experience of episodes of panic and intrusive thoughts
while the other one did not. The presence of panic attacks in comorbid disorders, such as
comorbid anxiety and mood disorders has also been previously documented (Mash &
Wolfe, 2015); however, the prevalence of episodes of panic in this particular age range is
interesting as the average age of onset for a first panic attack in those diagnosed with
panic disorder is substantially older than this age group (15-19 years) and findings of
previous studies have found that 95% of those with panic disorder are diagnosed on
average after 21 years of age (de Lijster et al., 2017). These findings are also consistent
with the literature that indicates children who experience an earlier onset of these
symptoms happen to experience comorbid disorders (Mash & Wolfe, 2015). This is an
area for further understanding and action as children with earlier onset of these symptoms
also tend to represent more serious disorders that tend to be chronic in nature (Ramsawh,
Weisberg, Dyck, Stout & Keller, 2011). In addition, a number of common symptoms
existed between these two clusters, two of which may have interesting clinical
implications as potential bridge symptoms between them: obsessions and expressions of
unrealistic fears. However, the relationship between these two symptom clusters may be
best understood by not only their overlap but also what is unique about them. For
example, the presence of distressing internal experiences (e.g., obsessions and intrusive
thoughts) combined with a tendency towards somatic expressions of anxiety (e.g.,
repetitive health complaints) may place young females at risk of strong physiological
reactions to internal distressing events that may exhibit themselves as episodes of panic.
To investigate this further, the role of obsessions as a potential mediator was explored
and found to partially mediate the relationship between anxiety and mood symptoms.
Comorbidity between anxiety and depression in children and youth is common (Garber &
Weersing, 2010). In addition, symptoms of anxiety tend to have an earlier age of onset
and therefore often predate depressive symptoms (Fichter, Quadflieg, Fischer &
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Kohlboeck, 2010) and although many theoretical models of comorbidity between
depression and anxiety have been presented, there remains an unmet need for those that
address the development of this comorbidity in the child and youth population
(Cummings et al., 2013). Some research has suggested that depression and anxiety
disorders may be related due to shared characteristics, including cognitive style
(Cummings et al., 2014). Therefore, the finding the obsessions partially mediates the
relationship between anxiety symptoms and depression symptoms indicate the possibility
of a causal role of obsessions or ruminative cognitive style.

2.4.1.3

« Boys 12-18 Years »

Adolescent males in this sample displayed symptom clusters that were more in line with
clear diagnostic categories as compared to their younger male counterparts (discussed
above). Overall, clusters of symptoms tended to be internalizing or externalizing in
nature. Significant correlations were also not found between internalizing and
externalizing clusters. Interestingly, two clusters of low mood symptoms were
significantly correlated, one of which contained self-injurious behaviour whereas the
other did not. They shared decreased energy, hopelessness and anhedonia as common
symptoms. Anhedonia and hopelessness may have important clinical implications for
males with internalizing symptoms who are vulnerable to self-injurious behaviour
compared to males with internalizing symptoms who are not. For example, anhedonia
may reflect an experience of emotional numbness and there is some evidence to indicate
that self-injurious behaviour may function to lessen the experience of emotional
numbness (Winer, Nadroff, Ellis, Allen, Herrera & Salem, 2014). Therefore, for some
adolescents, the experience of anhedonia may be closely tied to self-injurious behaviour.
Interestingly, the cluster of symptoms that included self-injurious behaviour also had
withdrawal as well as sleep disturbances (e.g., waking multiple times at night and falling
asleep during the day) as unique symptoms. Therefore, the current findings indicate that
adolescent males who experience anhedonia, withdrawal and significant sleep
disturbances may be more vulnerable to self-injurious behaviour. Therefore, anhedonia
was investigated as a potential bridge symptom between mood symptoms and self-harm
but was not found to mediate the relationship between them. This may be due to a
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limitation of the current study in which the variable for self-harm reflected the severity of
self-harm behaviour however did not differentiate between suicidal and non-suicidal selfinjury. As such, anhedonia could be further investigated in its mediation between mood
symptoms and non-suicidal self-injury versus suicidal self-injury independent of one
another to further explore possible mediation models.

2.4.1.4

« Girls 12-18 Years »

This participant group did not produce any significant results in terms of relationships
between symptom clusters and the potential for bridge symptoms. Rather, females in this
age group presented with symptom clustering that tended to reflect two distinct symptom
categories: internalizing versus externalizing symptoms. This dichotomy was similar to
the age-matched male participant group. Although the female participant group seemed to
show symptom clusters that clearly represented both internalizing and externalizing
constructs, interesting differences existed between the older (12 to 18 years) and younger
(4 to 11 years) female groups. For girls between 12-18 years of age, symptoms of ADHD
did not cluster together in the same way as they did for younger females. Instead, the four
core symptoms of ADHD were split amongst various different symptom clusters.
However, in both age groups, impulsivity clustered with symptoms related to ODD and
CD. This is consistent with research discussed above that indicate impulsivity may
represent a shared vulnerability for both diagnostic categories (Angold et al., 1999;
Beauchaine et al., 2010; Rhee et al., 2008). Interestingly, for the older females,
hyperactivity clustered with symptoms similar to those of a serious mental illness
(pressured speech, hypervigilance, hallucinations, command hallucinations, abnormal
thought process, socially inappropriate or disruptive behaviour). These findings reflect a
current area of debate within the literature regarding the complex female presentation of
ADHD. Some researchers and clinicians contend that the diagnostic criteria for ADHD is
more appropriate for boys than for girls and therefore females with significant concerns
related to attention are being misdiagnosed. For example, it has been noted that girls with
ADHD with impulsive features may receive a diagnosis of bipolar disorder, which may
be influenced by challenges in distinguishing the nature of symptoms such as a high
energy level/hyperactivity and atypical speech (e.g., increased rate of speech or
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disorganized speech; Nadeau & Quinn, 2002). Conversely, girls with ADHD with
primarily inattention and low arousal could be diagnosed with a dysthymic or depressive
disorder (Nussbaum, 2012).
The current findings indicate that ADHD presentation in females is complex. This study
found evidence to suggest that children, especially young females, who present with
impulsive and hyperactive symptoms are more likely to be referred for services than
females who present as primarily inattentive. This is also consistent with previous
literature that females with ADHD often present with symptoms of other
psychopathologies that have the potential to complicate accurate diagnosis. It is known
that unidentified ADHD in childhood could have serious complications in many domains,
such as interpersonal relationships and academic achievement. Misdiagnosis also has the
potential to do substantial harm when selecting the most effective supports and
intervention (Nussbaum, 2012). This highlights the need for further understanding and
delineation of important sex differences in ADHD symptom expression as well as the
potential for age-related changes in symptom expression for females.

2.4.2

« Reported History of Trauma »

Consistent with the hypotheses, males reported higher rates of symptoms related to
ADHD, conduct disorder and disruptive behavior than females. Also, consistent with
study’s hypothesis, females, compared to males, reported higher rates of anxiety- and
mood-related symptoms in the older age group (e.g., 12-18 years). However, no
significant sex differences for anxiety and mood symptoms were found for the younger
age group (4-11 years). Also, consistent with the current study’s hypotheses was the
observation that trauma-related symptoms also tended to cluster with symptoms of other
disorders such as internalizing (e.g., mood and anxiety) and externalizing concerns (e.g.,
attention and behavioural symptoms). Symptom clusters and potential bridge symptoms
are discussed in the following sections based on age and sex.

72

2.4.2.1

« Boys 4-11 Years »

As expected, boys of this age group exhibited more externalizing symptoms compared to
their female counterparts. Interestingly, many externalizing clusters of symptoms in this
participant group also included some internalizing symptoms and correlated significantly
with clusters of strictly internalizing symptoms. This is consistent with recent studies that
have suggested that internalizing symptoms are common in young children who have
experienced trauma but are overshadowed by externalizing symptoms that require less
cognitive and linguistic skill to express (Kaplow, Saxe, Putnam, Pynoos & Lieberman,
2006; Scheeringa, 2009; Løkkegaard, Egebæk & Elklit, 2017). This may be because
internalizing symptoms are much harder to detect in others as compared to externalizing
symptoms. Externalizing symptoms are also more likely to be disruptive to family, peers
and the educational environment than internalizing symptoms. In addition, significant
correlations were found between clusters representing symptoms of a mood disorder, and
co-occurring symptoms of anxiety and a trauma-related disorder. Interestingly, the item
indicative of episodes of panic was a bridge symptom between these clusters. As such,
episodes of panic were investigated further as a potential bridge symptom between mood
and anxiety symptoms and found to partially mediate the relationship between these
symptom clusters. This finding replicates previous literature that panic disorder
frequently co-occurs with depression (Roy-Byrne et al., 2000; Burstein, Ameli-Gillon &
Merikangas, 2011). However, the current findings suggest that children exposed to
traumatic life events may be particularly vulnerable to the early onset of panic attacks. In
addition, the current findings highlighted a potential causal role of episodes of panic in
the previously-established relationship between anxiety and mood symptoms. This
finding may be particularly potent for young children who have experienced trauma due
to the overlapping nature of avoidance for children who have experienced trauma as well
as those with clinically significant anxiety and panic symptoms. For example, young
children who experience very strong post-trauma or anxiety-related physiological
responses often avoid reminders of the traumatic event of anxiety-provoking situations.
Avoidance may lead to withdrawal from school, friends and previously enjoyed activities
which in turn may impact mood. Therefore, if anxiety or post-trauma symptoms include
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episodes of panic and avoidance, young children may be at risk for the development of
mood-related symptoms as a result.
Consistent with the previous extant literature, results in this age group indicated
significant overlap between disruptive behavioural symptoms and symptoms of ADHD.
This replicated previous findings that clinically-referred youth with symptoms of ADHD
display complex symptom constellations including symptoms also consistent with
diagnoses of ODD and CD (Pliszka, 2015; Beauchaine, Hinshaw & Pang, 2010). Similar
to males in this age group with no reported history of trauma, shared symptoms between
these groups included symptoms consistent with ADHD Hyperactive/Impulsive subtype
as opposed to those more representative of an Inattentive or Combined profile. Thus, the
role of impulsivity was further investigated regarding causality. To investigate further,
mediation analyses were used to explore the role of impulsivity between ADHD and
disruptive behavioural symptoms. Similar to what was found for same-aged males and
females with no history of trauma, impulsivity partially mediated the relationship
between these symptom clusters.
Attention-related symptoms as well as those related to CD/ODD were also correlated
with trauma symptoms in this participant group. This finding reflects an area of debate in
psychotraumatology in regard to post-traumatic reactions in young children. Recent
research has highlighted how exposure to traumatic life events impacts the way children
filter and evaluate environmental information to make them hypervigilant to the
possibility of threat. This can impact the way they think, feel and behave. In other words,
it has the potential for substantial impact on self-regulation which can result in issues
with aggression and attention (van der Kolk, 2003). It can also result in aggression
towards the self. As such, this age group also displayed a relationship between trauma,
externalizing symptoms and self-injurious behaviour. Previous studies have highlighted
this relationship and suggested that difficulty in expressing emotions may result in
children shutting down, becoming explosive or engaging in maladaptive coping methods,
such as self-harm, to moderate their level of arousal (Kinniburgh, Blaustein, Spinazzola
& van der Kolk, 2017).
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2.4.2.2

« Girls 4-11 Years »

Girls aged 4 to 11 years exhibited a similar presentation to their male counterparts;
however, they tended to exhibit more internalizing symptoms and clusters with mixed
internalizing and externalizing symptoms. For example, the component that accounted for
the most variance in this sample was a mix of externalizing and low mood symptoms.
Interestingly, this cluster also contained four core symptoms of ADHD (e.g., inattention,
disorganization, impulsivity, hyperactivity). Whereas component 1 for the males
exhibited only hyperactivity and impulsivity (more ADHD-Hyperactive/Impulsive
presentation as opposed to ADHD-Combined presentation). For the female group, these
four core symptoms were included as bridge symptoms between a pure externalizing
cluster and a mixed internalizing/externalizing cluster. This finding reflects a current area
of debate within the literature regarding the female presentation of ADHD. Some
researchers and clinicians contend that the diagnostic criteria for ADHD is more
appropriate for boys than for girls and therefore girls with significant concerns related to
attention are those being referred for services at young ages. In addition, it has been
reported that often girls who are identified as having significant attentional concerns,
particularly when they are younger, tend to be more externalizing or have significantly
higher levels of impairment at home or school (Hinshaw & Blachman, 2005). In addition,
this study replicated findings that internalizing problems may be more problematic for
females with ADHD than for males with ADHD (for meta-analysis, see Gershon, 2002).
Also, similar to their same-aged male counterparts, females exhibited overlap between
symptoms of trauma, internalizing symptoms, self-injurious behaviour and episodes of
panic. The role of ADHD symptoms in the relationship between internalizing symptoms
and disruptive behavioural symptoms warranted further investigation in the participant
group. ADHD were found to partially mediate the relationship between these symptom
categories. The mediating role of ADHD symptoms between these two symptom clusters
may reflect the role of important role of executive functioning in emotion regulation
(Carlson & Wang, 2007; Simonds, Kieras, Rueda & Rothbart, 2007). For example,
children and youth with ADHD have been found to exhibit difficulties in executive
functioning skills (Toplak, Bucciarelli, Jain & Tannock, 2009). This finding may be
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particularly potent for children and youth who have experienced trauma due to the known
impact of early childhood trauma on brain development. Specifically, executive
functioning is reliant on frontal lobe functioning (Anderson, Levin & Jacobs, 2002;
Alvarez & Emory, 2006) and early trauma or stress has a detrimental impact on growth
and maturation of the prefrontal cortex, thereby impacting the development of executive
functioning. Therefore, young children with early stress or trauma may exhibit symptoms
similar to that of ADHD and executive functioning deficits that make them vulnerable to
overall emotion dysregulation and an overlap between internalizing and externalizing
symptoms.
In addition, females in this age group also exhibited a cluster of symptoms similar to
those seen in psychosis (e.g., hallucinations, command hallucinations, delusions, and
abnormal thought process) and trauma reactions (e.g., hypervigilance, flashbacks,
nightmares). This cluster significantly correlated with a cluster of symptoms indicating
hypersexuality (e.g., hypersexuality, inappropriate sexual behaviour/public disrobing).
This cluster of symptoms was not exhibited in males. These findings may reflect that
females are more likely to be victims of sexual abuse (Putnam, 2003) and are therefore
more vulnerable to related serious physical and mental health concerns. Although
psychosis-like behaviours are relatively common at some point in development (e.g.,
imaginative play, whimsical thinking; Kuniyoshi & McClellan, 2010), schizophrenia
rarely has its onset in childhood. However, when it does, it has unique social and
developmental issues (McClellan, Stock & AACAP Committee on Quality Issues, 2013).
No one specific etiological explanation has been found for the emergence of psychosis
and it is likely that its onset is influenced by multiple possible pathways (Van Zelst,
2008). Relevant research has indicated that for at-risk individuals, adverse events, both in
recent time and lifetime events, are associated with increased levels of psychotic
symptoms (Van Winkel, Stefanis & Myin-Germeys, 2008; Conus et al., 2010) and
difficulties related to traumatic life events and posttraumatic stress disorder can also
present as psychotic-like symptoms (Kuniyoshi & McClellan, 2010). Although many
studies in this area have focused on the impact of trauma related to childhood physical
and sexual abuse, other studies have found links between psychosis and other forms of
trauma as well, such as bullying victimization (e.g., Schreier et al., 2009). For those with

76

psychosis, the presence of PTSD is associated with more significant psychopathology
including increased suicidal ideation and behavioural concerns. It is also associated with
higher rates of physical health concerns (Buckley, Miller, Lehrer & Castle, 2008).

2.4.2.3

« Boys 12-18 Years »

Interestingly, this age group exhibited no cluster of symptoms that are consistent with a
classic trauma-response presentation. Instead, males in this age group exhibited clusters
consistent with elevated mood that correlated significantly with externalizing symptom
clusters. The relationship between these two symptom clusters is a replication of what has
been found in the literature previously regarding the overlap of conduct concerns in
adolescence and previous or ongoing exposure to trauma. Specifically, rates of exposure
to traumatic events are high in justice-involved youth. Although the majority of North
Americans will experience at least one traumatic event prior to 18 years of age (e.g.,
McLaughlin, Sheridan & Nelson, 2013), trauma disproportionately affects young
offenders (Miller, Green, Fettes, & Aarons, 2011). Based on epidemiological studies, it
has been estimated that 70% to 90% of justice-involved youth have experienced one or
more types of trauma (Abram et al., 2004; Ford, Hartman, Hawke, & Chapman, 2008;
Stewart et al., manuscript submitted for publication). In addition, Stewart et al.
(manuscript submitted for publication) found that exposure to certain types of trauma and
the mental health needs also differ significantly between youth within the justice system
and youth receiving mental health service via in- or outpatient programs. Therefore, the
complex nature of how trauma impacts the unique mental health needs of justiceinvolved youth is further highlighted in the current findings.

2.4.2.4

« Girls 12-18 Years »

In contrast to their male counterparts, females between 12 and 18 years of age exhibited
numerous clusters that contained symptoms consistent with PTSD. For example, they
exhibited a significant correlation between a cluster of trauma-related symptoms and
symptoms of comorbid mood, anxiety and self-injurious behaviour. These clusters were
also similarly bridged by episodes of panic in addition to intrusive thoughts/flashbacks,
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nightmares and decreased energy. Therefore, in this age group it appears that the
relationship between trauma and mood is bridged by anxiety symptoms that may be
impacting sleep. Similarly, an additional trauma and sleep cluster correlated with a
cluster of trauma, low mood and anxiety symptoms. These clusters were bridged by
hypervigilance, intrusive thoughts/flashbacks, episodes of panic, nightmares and
repetitive health complaints. The overlap between trauma exposure and sleep
disturbances is not a novel finding as it has been well-documented in both adult and
childhood mental health literature (see Kochavy et al., 2013 for a review). However, the
transdiagnostic nature of the symptom clustering in this participant group has important
implications for the possible developmental pathway of comorbid trauma, mood, and
anxiety symptoms which warrants further investigation into the potential causal links
between these three diagnostic categories. In addition, the relationship between the
impact of trauma on sleep patterns and the comorbidity of low mood warrants further
causal investigation.
To investigate these symptom relationships further, the role of episodes and panic and
sleep concerns as potential bridge symptoms were explored using mediation analyses.
The relationship between trauma and mood symptoms was found to be mediated by both
episodes of panic and sleep concerns. The role of panic disorder as a mediator between
trauma and mood symptoms was discussed for younger females (4-11 years of age) with
a reported history of trauma however the role of sleep concerns as a mediator between
these symptom clusters is novel for this particular group. This finding represents a
potential causal relationship between these two diagnostic categories as follows:
traumatic event → nightmares, hypervigilance (TRAUMA) → waking times per night,
resists bedtime (SLEEP) → decreased energy (MOOD) → low mood. This proposed
symptom pathway has important implications for the development and maintenance of
comorbid trauma and depression symptoms in adolescent females. In addition, this
finding also suggests the possibility of prevention of a secondary diagnosis (depression)
following a traumatic event by focusing on early intervention and management of sleep
disruption.
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2.5 « Conclusion »
Recent estimates indicate that two of every three children will be exposed to at least one
traumatic event before they turn sixteen (Verlinden et al., 2015). The relevant literature
consistently demonstrates that exposure to traumatic life events can significantly impact a
child or youth’s developmental trajectory and their social-emotional well-being (e.g.,
Elbert et al., 2009; D’Andrea et al., 2012; Nader, 2008; Cloitre et al., 2009). For children
and youth, the current diagnostic criteria for PTSD has been criticized for lacking clinical
utility because it was created based on adult symptomatology. Its utility may be
particularly limited for younger children (Schmid, Petermann & Fegert, 2013). Overall,
the results of the current study’s PCA provided vastly different patterns of symptom
clustering among all four participant groups with a reported history of trauma. Children
and youth with a reported history of trauma also presented with unique mental health
needs compared to those without a reported history of trauma. This finding reflects the
current debate on the nature of the impact of traumatic life events and the need for a
developmentally-appropriate diagnosis. Diagnostic criteria that aim to better capture the
nature of post-traumatic reactions in children and youth include symptom clusters of: (1)
emotional and physiological dysregulation, (2) conduct and attention concerns and (3)
issues with self-esteem and positive social connections (van der Kolk et al., 2009). The
current study found evidence that directly supported the co-existence of these symptom
categories in children and youth who had experienced trauma. In addition to highlighting
the relevance of current calls to action for a refinement to the PTSD diagnostic criteria
for children, this study highlighted the importance of sex differences as well in symptom
expression. As such, the literature supports the diagnostic criteria that reflects
developmental differences and age-related symptom expression. In addition, more
knowledge is needed to guide a developmentally-appropriate trauma diagnosis that is
sensitive to the varying ways symptoms are expressed between males and females. Such
research would contribute to a better understanding of post-traumatic reactions
particularly for younger children.
Although psychiatric comorbidity is common in children and adolescents, this is
particularly true for those who have experienced trauma. This area continues to be under-
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studied and not well understood, despite the tragically high rates of childhood trauma.
The current study aimed to explore comorbid mental health issues in children and youth
using symptom clusters and identifying potential bridge symptoms between clusters. It
highlighted the complexity of symptom clustering and emphasized the need to consider
the impact of a child’s age and sex on symptom expression. Understanding the potential
role of bridge symptoms in comorbid disorders can aid in more targeted interventions and
even the potential for the prevention of secondary diagnoses. However, assessment and
intervention require group level understanding as well. This is why diagnosis of some
form is necessary because it aids in communication, selecting the most appropriate
intervention with presenting issues and providing support and prevention strategies.
However, accurate diagnosis of childhood mental health disorders remains an area of
research debate and clinical challenge. The combination or previous research and calls to
action regarding a developmentally-appropriate diagnosis for childhood reactions to
trauma provides important information regarding the high rates of comorbidity between
various diagnostic categories that are often seen in children and youth following the
experience of traumatic life events.

2.5.1

« Limitations »

The results of the current study should be considered in light of its limitations. First, this
study included clinically-referred youth and may therefore be a skewed representation of
the various ways children and youth may experience symptoms of mental health
challenges. Additionally, this study was limited to 54 mental health symptoms. Although
they represented a wide range of diagnostic categories, they did by no means incorporate
all the various symptoms that can impact a child’s mental health. For instance, it did not
include symptoms related to all components of the fight-fight-freeze response to trauma
(Perry, 2001) as it did not include any symptoms clearly indicative of dissociation. The
current study also did not include symptoms indicative of learning challenges and
communication disorders which may substantially impact mental health symptom
expression, particularly for young children. Conversely, it did not include symptoms of
diagnostic categories pertinent to older youth, such as substance use and eating disorders.
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Additional important contextual factors that are known to influence children’s mental
health were also not accounted for, such as socioeconomic status.
In addition, the current study did not take into account the subjective reaction to
potentially traumatic events in children and youth. It also did not delineate between
different forms of trauma and victimization (e.g., interpersonal trauma, chronic versus
single-episode, etc.). Future research in this area should focus on the impact of specific
forms of trauma on unique symptom expression as well as the subjective reaction of
children and youth to traumatic experience as an additional variable. Future studies of
this nature would also benefit from the use of a longitudinal design to investigate how
symptom expression changes over time at the individual level. A longitudinal design
would also provide valuable information on the developmental pathways of comorbid
disorders by exploring which symptom categories tend to precede others and further the
investigation of the implication of bridge symptoms in these developmental pathways.
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Chapter 3

3

« Investigating Comorbid Mental Health Issues in
Children and Youth with Intellectual Disabilities using
Symptom-level Analyses »
Abstract

Children and youth with intellectual disabilities reflect a heterogeneous group with
diverse profiles and needs. This is especially true regarding the mental health needs of
this population as recent research suggests that youth with intellectual disabilities may
experience higher rates of psychopathology than typically-developing youth. In addition,
diagnosis of mental health concerns in this population is complicated by limitations of
current classification systems and diagnostic overshadowing. Furthermore, individuals
with intellectual disabilities are at increased risk for traumatic life events and the impact
of such events on mental health continues to be under-researched. This study aimed to
address issues in the diagnosis and understanding of mental health concerns in children
and youth with intellectual disabilities. Also, a symptom-level approach to
psychopathology is discussed and presented as an alternative for understanding and
accounting for the numerous issues currently being debated in this field. The sample
consisted of 893 children and youth (M = 12.00, SD = 3.65, 73% males) who had
received services from mental health facilities in Ontario, Canada. Results indicated that
children and youth who had experienced at least one traumatic event in their lifetime
displayed higher rates of most symptom categories (e.g., mood, anxiety, psychosis,
negative symptoms and other indicators of mental well-being). No group differences
were found for attention-related symptoms. In addition, the trauma group exhibited
symptom clustering that was more diagnostically complex than those with no reported
history of traumatic life events. The role of various symptoms in comorbid mental health
conditions are discussed.
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3.1 « Introduction »
Children and youth with intellectual disabilities (ID) represent a heterogenous group.
Individuals with ID can exhibit a wide range of behaviour and abilities with often
complex needs (Witwer, Lawton & Aman, 2014). Based on diagnostic criteria from the
American Psychological Association (APA), International Classification of Diseases
(ICD) and American Association on Intellectual and Developmental Disabilities
(AAIDD), recent research estimates that ID is present in approximately 1% of the
population worldwide (World Health Organization, 2013; King, Toth, Hadapp & Dykens,
2009; Maulik, Mascarenhas, Mathers, Dua & Saxena, 2011). Although those with ID
represent a small percentage of the population, their service use and cost is
disproportionate such that those with mental health concerns are more likely to be
admitted to inpatient services and spend longer durations in these settings than
individuals with mental health concerns and no ID (Morgan, Leonard, Bourke &
Jablensky, 2008). The most common reason for admission to inpatient services for those
with ID are issues related to self-injurious behaviour, disruptive behaviour or aggression
(Charlot et al., 2011). It was once believed that those with ID could not experience issues
related to psychopathology however this is no longer accepted as true (Matson &
Cervantes, 2013) and the term “dual diagnosis” is used to described individuals with cooccurring ID and a mental health diagnosis (Reiss and Valenti-Hein, 1994; Matson and
Sevin, 1994; Werner and Stawski, 2012). Contrary to beliefs of the past, recent research
indicates that when compared to those without ID, individuals with ID are actually at an
increased risk for developing some form of psychopathology (Chaplin, 2004; Morgan et
al., 2008; Bhaumik, Tyrer, McGrother & Ganghadaran, 2008; Whitaker & Read, 2006;
Einfeld, Ellis & Emerson, 2011; Horovitz et al., 2011;) and that these issues tend to be
chronic in nature (Horovitz et al., 2011). Mental health issues specific to children and
youth with ID are described in the following section.
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3.1.1

Mental Health in Children with ID »

Similar to their typically-developing peers, conceptualizing and classifying the mental
health needs of children and youth with ID is complicated by various factors such as age,
sex, the impact of traumatic life events and changes across development. The vast range
of mental health concerns exhibited in typically-developing children have also been
reported in children with ID (Paschos & Bouras, 2007; Fletcher, Flood & Hare, 2016).
Although accurate prevalence rates for mental health diagnoses are challenging for a
number of reasons, such as methodological and diagnostic limitations, recent estimates
have suggested that 30% to 50% of children and youth with ID also have at least one
mental health diagnosis (Emerson, 2003; Emerson & Hatton, 2007). Regarding specific
mental health diagnoses, recent research has indicated children with ID exhibit higher
rates of anxiety disorders, depression, conduct disorder and attention-deficit/hyperactivity
disorder (ADHD) than typically-developing children (Emerson, 2003; Hurley, 2006).
Children and youth with ID may be at an increased risk for developing psychopathology
for a number of reasons. First, they are at higher risk for adverse life events (Ryan, 1994;
Turk & Brown, 1993; McCarthy, 2001; Reiter, Bryen & Shachar, 2007; Reiter, Bryen &
Shachar, 2007; Hatton & Emerson, 2004). In addition, they may have a variety of
characteristics that impact their potential for resilience to adverse life events, such as
decreased communication skills, lack of social support and limited coping skills (Adams
& Matson, 2015; Emerson & Hatton, 2007).

3.1.2

« Difficulties in Diagnosis »

As alluded to in the previous section, diagnosing mental health concerns in individuals
with ID has historically been challenging. Childhood mental health disorders themselves
are notoriously challenging to diagnosis due to the developing nature of children and
youth (for a review see Hayden & Mash, 2014). In addition, research has indicated that
many symptoms of mental health concerns in children and youth with ID are likely being
overlooked as they can present in different ways compared to children without ID
(Costello and Bouras, 2006; Deb, Thomas & Bright, 2001). Diagnostic overshadowing is
another challenge to mental health diagnosis in individuals with ID. Diagnostic
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overshadowing occurs when a clinician attributes the presence of mental health concerns
to the ID itself and does not investigate the possibility of a separate, co-occurring mental
health disorder (Reiss & Szyszko, 1983; Jopp & Keys, 2001; Mason & Scior, 2004). In
addition, some psychological concepts require a level of abstract thinking that may be
difficult to describe for children with ID, especially for those who also have a significant
language impairment (Fletcher, Loschen, Stravrakaki & First, 2007; Witwer, Lawton &
Aman, 2014). In addition to language skills, self-report of any psychological symptoms
also requires the ability for introspection. As such, the use of diagnostic criteria typically
used for individuals without ID (e.g., DSM, ICD) may not be appropriate or applicable
for many children and youth with ID (Hatton, 2012) and diagnostic criteria more specific
to this population is needed. An example of such criteria is contained with the Diagnostic
Manual – Intellectual Disability (DM-ID 2; Barnhill, Cooper & Fletcher, 2017) which
contains information specific to assessing for mental health concerns in individuals with
ID and assistance in differentiating between various concerns and decreasing diagnostic
overshadowing. However, some researchers have reported that behavioural symptoms in
children with ID do cluster in meaningful ways when compared to typical diagnostic
criteria (e.g., DSM-IV; Brown, Aman & Lacavalier, 2004). As such, further investigation
and assessment for modifications or creation of diagnostic criteria for this population is
needed.

3.1.3

« Trauma and Comorbid Mental Health Concerns »

The experience of trauma and adverse life events has been consistently associated with
increased rates of mental health challenges in those without ID (Kitzmann, Gaylord, Holt
& Kenny, 2006; Tennant, 2002; Cooper, Smiley, Morrison, Williamson & Allan, 2007;
Mash & Wolfe, 2015) and those with ID (Tsakanikos, Bouras, Costello & Holt, 2007;
Hastings, Hatton, Taylor & Maddison, 2004). Tragically, people with ID experience more
adverse life events than the general population (Fenwick, 1994; MacHale & Caery,
2002). Specifically, individuals with ID are at higher risk for various types of trauma,
including both physical and sexual abuse (Marini, Fairbairn & Zuber, 2001; Vig &
Kaminer, 2002; Khemka, Hickson & Reynolds, 2005; Spencer et al., 2005; HornerJohnson & Drum, 2006; Lin, Yen, Kuo, Wu & Lin, 2009).
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In typically-developing youth, the co-occurrence of more than one psychiatric disorder
has been referred to as “comorbidity” and appears to be the rule rather than the exception
in children’s mental health (Davidsson, Särneö, Gillberg & Billstedt, 2016; Knappe,
Sasagawa & Creswell, 2015). Studies that include children with ID suggest that comorbid
mental health disorders are common in that population as well. For example, Emerson
(2003) found that 39% of their sample had at least one mental health diagnosis. Of these,
19% had one diagnosis, 16% had two diagnoses, and 3% had three or more diagnoses.
Similarly, Dekker and Koot (2003) found that in a sample of children and youth with
borderline to mild ID, 39% met DSM-IV criteria for one diagnosis and 14% met criteria
for two or more diagnosis. Recent research has found that children with ID require more
psychiatric services than those without ID (Schieve et al., 2012; Chiang et al., 2013). This
is especially true for children and youth with ID who have experienced adverse life
events (Douma et al., 2006). They also have greater service needs due to comorbidity
(Stewart, Hassani, Poss & Hirdes, 2017). Given the high rate of trauma exposure and
comorbid mental health disorders in children and youth with ID, the exploration of the
relationship between trauma and comorbid mental health diagnoses is vital. It is also
substantially under-studied compared to their typically-developing peers.

3.1.4

« Study Objectives »

The current study aimed to explore a novel way of conceptualizing mental health
symptoms in children and youth with ID. This approach is based on the conceptual model
of the network approach to psychopathology that utilizes individual symptoms as being
the most valuable measured variables (Borboom & Cramer, 2013). Symptom-level
analyses allow for exploration of complex symptom clustering and explanations for
comorbidity based on the cause and effect interaction between individual symptoms.
Given the complex nature of symptom expression in children and youth with ID, high
rates of comorbidity and the known impact of trauma on symptom expression, this study
aimed to: (1) examine rates of symptom expression based on exposure to traumatic life
events; (2) examine symptom clustering based on exposure to traumatic life events; and
(3) identify potential bridge symptoms in comorbid mental health expression.
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3.1.5

« Hypotheses »

The following hypotheses related to symptom expression were explored for typicallydeveloping children (1) males will experience higher rates of symptoms related to
conduct disorder, ADHD, and disruptive behaviour; (2) females will experience higher
rates of symptoms related to anxiety and mood disorders; (3) children and youth with a
history of trauma will exhibit symptom patterns consistent with more comorbidities than
those with no reported history of trauma; (4) for children and youth with a reported
history of trauma, symptom clusters consistent with diagnostic assessment of
posttraumatic reactions will be significantly correlated with symptom clusters related to
ADHD, disruptive disorders, mood and anxiety disorders.

3.2 « Data and Methods »
3.2.1

« Participants »

This study utilized data from the interRAI Child and Youth Mental Health Assessment
and Developmental Disability (ChYMH-DD; Stewart et al., 2016) collected from
multiple mental health agencies across Ontario from November of 2012 to February
2019. The sample consisted of 863 youth (M = 12.00, SD = 3.65; 73% male) (see Table
24). This sample size represents the entirety of the ChYMH-DD database at the time of
statistical analyses. For the purposes of this study, participants were stratified into two
groups: those who had a reported history of traumatic life experiences and those who did
not.
Table 24. Sample Demographics (n = 863)
Variables
Age at assessment
Sex
Male
Female
Type of patient
Outpatient
Inpatient
Legal guardianship
Both parents

Frequency
(%)

630 (73)
233 (27)
730 (84.7)
132 (15.3)
506 (58.7)

Mean

SD

12.00

3.65
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Mom/Dad alone
Other caregivers
Child Protection Agency
Marital status of parents/caregivers
Married/Living with partner
Formerly married
Never married
Unknown
History of foster family placement
None
At least one
Severity of intellectual disability
Borderline
Mild
Moderate
Severe
Profound
Not documented
Reason for Referral
Threat or danger to self
Threat or danger to others
Problem with addiction or dependency
Specific psychiatric symptoms
Involvement with youth justice system
Educational Status
Preschool
Homeschooled
Regular class (no extra support)
Regular class with accommodations
Regular class with extra support
Special education classes
Special school/program
DSM-IV Diagnosis
Substance-related disorders
Schizophrenia and other psychotic disorders
Mood disorders
Anxiety disorders
Eating disorders
Sleep disorders
Adjustment disorders
Attention-deficit/hyperactivity disorder
Disruptive behaviour disorder
Reactive attachment disorder
Learning and communication disorder
Autism spectrum disorder

240 (27.9)
51 (5.9)
65 (7.5)
402 (46.7)
200 (23.3)
137 (15.9)
74 (8.6)
708 (82.1)
154 (17.9)
29 (3.4)
189 (21.9)
145 (16.8)
92 (10.7)
13 (1.5)
394 (45.8)
394 (45.7)
491 (57.0)
14 (1.6)
530 (61.5)
32 (3.7)
8 (0.9)
13 (1.5)
46 (5.30
72 (8.4)
179 (20.8)
423 (49.1)
121 (14.0)
27 (3.1)
11 (1.3)
33 (3.8)
176 (20.3)
9 (1)
28 (3.2)
15 (1.7)
318 (36.9)
139 (16.1)
23 (2.7)
413 (47.8)
379 (44.0)
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3.2.2

« Measures »

The ChYMH-DD is an assessment tool for children and youth with developmental
disabilities. It includes items related to behavioural and mental state indicators, cognitive
and executive functioning, child maltreatment, stress and trauma, protective factors,
substance use, DSM-IV provisional diagnoses, as well as social, environmental, and
medical issues. It is completed using a semi-structured interview and produces care
planning protocols to identify areas of concern or risk and various scales that aid in
outcome measurement. Assessors are trained to complete the instrument using
converging information from various sources and informants such as the child or youth,
their family/caregivers, health or education records, and other professional service
providers. The ChYMH-DD takes approximately one hour to complete when done by
trained clinical staff. The ChYMH-DD is one assessment within the interRAI suite,
which was designed to be used by both researchers and clinicians to support vulnerable
populations. The ChYMH-DD instrument is accompanied by a manual that includes the
definition, intent, and coding guidelines for each item. The scoring software includes data
fidelity detection tools to reduce the possibility of human error when entering item
coding. The result is a valid, reliable, and comprehensive assessment that outlines an
individual’s strengths and needs while providing data and valuable information for
research purposes. A number of studies have established the reliability and validity of
interRAI instruments (Gray et al., 2009; Hirdes et al., 2002; Hirdes et al., 2008; Morris,
Jones, Fries, & Hirdes, 2004; Poss, Hirdes, Fries, McKillop & Chase, 2008) and have
found strong psychometric properties of the scales embedded in the interRAI suite for
children and youth as well as acceptable to high average inter-rater reliability (Lau,
Stewart, Saklofske, Tremblay, & Hirdes, 2017; Lau, Stewart, Saklofske & Hirdes, 2019;
Phillips & Hawes, 2015; Phillips et al., 2012; Stewart, Tohver, & Klassen, 2016; Stewart
& Hamza, 2017; Hirdes et al., 2002). Assessment information was documented using a
secure online tool that requires responses of only acceptable values. All responses must
be entered before the assessment could be completed, thus promoting data quality. Any
information related to personal identity of participants were removed from the dataset
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prior to analysis. Ethics clearance for this research was provided by Western University
(REB#: 106415).

3.3 « Variables »
This study utilized the mental state indicators and behavioural symptoms from the
interRAI ChYMH-DD instrument. These items represent the frequency of a symptom
within the past three days. Fifty-four individual variables were selected for the current
study to ensure they represented various diagnostic categories including
attention/distractibility, anxiety, mood, psychosis, and behavioural disorders. Over the
development and piloting of the interRAI ChYMH-DD, some variables were added to
updated versions and therefore only mental state indicators and behavioural symptoms
that were coded for each participant were included for analyses. The presence of trauma
was measured by the traumatic life events variables on the interRAI ChYMH-DD. These
items assessed whether the child or youth had experienced a list of potentially traumatic
events in their lifetime.

3.4 « Statistical Analyses »
The results were analyzed using IBM SPSS Statistics package, version 25. Descriptive
statistics for the variables were conducted, including means, standard deviations, and
range as appropriate for variable type. The first portion of the analysis included principal
component analyses (PCA) utilizing the behavioural and mental health symptoms from
the ChYMH-DD. Due to the unique nature of the variable scores on the interRAI
ChYMH-DD (e.g., symptoms severity levels within the past three days) the
appropriateness of PCA based on Spearman’s versus polychoric correlations were
explored. The use of linear PCA based on Spearman’s correlations were deemed a greater
fit to the data compared to those based on polychoric correlations (i.e., based on KMO
ratings and clinical judgement of symptom mappings) and therefore linear PCA
approaches were utilized in the final data analyses. The PCA produced a series of
symptom clusters unique to the participant groups of interest (e.g., reported history of
trauma versus no reported history of trauma). Symptoms that loaded onto one or more
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significantly correlated components in the rotated matrix were investigated as potential
bridge symptoms within the network approach framework. Correlations between
components of interest were investigated using Bonferroni correction for multiple
comparisons. The role of bridge symptoms was further investigated using mediation via
PROCESS macro (Hayes, 2013) in SPSS 25. PROCESS is a statistical analysis tool that
can be used to investigate mediation, moderation and conditional process models.
Inferences regarding indirect effects utilize bootstrapping and Monte Carlo confidence
intervals.

3.5 « Results »
3.5.1

« Descriptive Statistics »

The current study consisted of 893 children and youth between the ages of 4 and 18 years
(M = 12.00, SD = 3.65, 73% males). Overall, the group who had experienced at least one
traumatic event in their lifetime reported higher rates of mood (Z = -6.64, p <.001),
anxiety (Z = -3.70, p <.001), negative symptoms (Z = -3.67, p <.001), psychosis
symptoms (Z = -6.06, p <.001), behavioural symptoms (Z = -3.83, p <.001), and other
symptoms (e.g., hygiene problems, sleep issues, excessive naiveté) (Z = -6.20, p <.001).
No group differences were found for attention-related symptoms (Z = -0.59, ns).
Additional information can be found in Table 25.
Table 25. Group Differences in Mental Health Symptoms for Children and Youth with
ID
Symptom
No Trauma
Trauma
Z
p
Mean Rank
Mean Rank
Distractibility/Hyperactivity
425.61
435.65
-0.59
.557
Mood

364.46

478.66

-6.64

<.001

Anxiety

394.25

457.71

-3.70

<.001

Psychosis

390.74

460.18

-6.06

<.001

Negative Symptoms

401.21

452.81

-3.67

<.001
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Behavioural

391.84

458.70

-3.83

<.001

Other

368.99

475.48

-6.20

<.001

3.5.2

« No Reported History of Trauma »

PCA was performed on 54 measures of 387 participants. The PCA solution, with oblimin
rotation, indicated that 18 components explained 68% of the total variance. Results of the
PCA can be found in Table 26. Of particular interest to this study were symptoms that
loaded significantly (>.30) onto two or more significantly correlated components in the
rotated solution. For children and youth who had not experienced trauma, Components 1
and 6 were significantly, but not strongly, correlated (r = .21, p < .0001) and shared the
following symptoms in common: irritability, outbursts of anger and defiance.
Components 4 and 7 were also significantly, but not strongly, correlated (r = .21, p <
.0001) and shared the following symptoms in common: made negative statements,
hopelessness and made statements supportive of criminal behaviour. Component
correlations can be found in Table 27.
Table 26. Principal Component Analysis (No Trauma Structure Matrix - ID)
Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO): .73 (adequate)
Component
%
%
Variables (>.30)
Variance Cumulative
1
13.26
13.26
Irritability; self-deprecation; resists bedtime;
repetitive health complaints; minimizes harm to
others; verbal abuse of others; outbursts of
anger; defiance argumentativeness
2
9.10
22.36
3
5.28
27.64
Decreased energy; made negative statements;
withdrawal; hallucinations; command
hallucinations; delusions
4
4.64
32.29
Hypersexuality; made negative statements;
hopelessness; over-inflated sense of self-worth;
disorganized speech; made statements
supporting criminal behaviour; excessive
naiveté; minimizes harm to others; repetitive
lying
5
3.69
35.98
Pressured speech; repetitive anxious
complains/concerns (non-health related);
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6

3.25

39.23

7

3.10

42.33

8
9
10
11

2.98
2.83
2.70
2.51

45.31
48.14
50.84
53.34

12

2.37

55.71

13

2.27

57.98

14
15
16

2.22
2.02
1.98

60.20
62.23
64.20

17

1.94

66.14

18

1.86

68.00

hypervigilance; expressions, including nonverbal, of what appear to be unrealistic fears;
episodes of panic; disorganized speech;
Impulsivity; distractibility; hyperactivity;
disorganization; irritability; outbursts of anger;
defiance
Pressured speech; decreased energy; made
negative statements; self-deprecation;
expressions of guilt or shame; hopelessness;
made statements supporting criminal behaviour;
repetitive health complaints; hygiene;
argumentativeness

Pressured speech; intrusive thoughts/flashbacks;
resists bedtime; wakes multiple times during the
night; regressive behaviour
Decreased energy; obsessions; compulsions; reenactment through play of traumatic events;
episodes of panic
Over-inflated sense of self-worth; repetitive
anxious complains/concerns (non-health
related); compulsions; abnormal thought
process; disorganized speech; excessive naiveté

Falls asleep during the day; resists bedtime;
repetitive health complaints; hygiene; wakes
multiple times during the night
Hypersexuality; decreased energy; anhedonia;
withdrawal

Table 27. Component Correlations (No Trauma - ID)
1
2
3
4
5
6
7
8
9
10
11
12

1
1.00

2
-.17
1.00

3
.05
.07
1.00

4
.09
.02
.02
1.00

5
.11
.00
.10
.12
1.00

6
.21
-.14
-.02
.00
.03
1.00

7
.11
.05
.18
.21
.17
.05
1.00

8
-.05
.02
.00
.00
-.08
-.08
.00
1.00

9
-.05
.06
-.02
-.10
-.10
-.01
-.03
.05
1.00

10
-.15
.08
-.11
-.02
-.11
-.14
-.11
.01
.07
1.00

11
.06
-.03
.05
.04
.12
.05
.02
-.03
-.09
-.09
1.00

12
.05
.00
.09
-.05
.06
.02
-.02
-.11
-.03
-.05
.04
1.00

13
.07
.02
.08
.12
.14
.05
.07
-.05
-.05
-.11
.05
.08

14
-.13
.16
.01
.01
-.00
-.20
.07
.12
.08
.06
-.05
-.07

15
.01
.05
-.07
-.05
-.11
-.05
-.02
.07
.06
.03
-.08
-.02

16
.14
-.12
-.02
.05
.04
.07
.04
.07
.02
-.08
.05
-.02

17
-.01
-.01
.15
.05
.03
.02
.10
-.09
-.02
-.04
.04
.03

18
-.10
.11
.00
.04
-.04
-.08
.08
.10
.06
.06
-.06
-.06
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13
14
15
16
17
18

1.00

-.06
1.00

.00
.05
1.00

.04
-.08
-.06
1.00

For participants with no reported history of trauma, irritability was found to partially
mediate the relationship between ADHD and disruptive behavioural symptoms.
Specifically, the regression of ADHD symptoms on disruptive behavioural symptoms,
ignoring the mediator, was significant (b = .49, t(1,386) = 6.82, p <.0001). The regression
of ADHD on the mediator, irritability, was also significant (b = .12, t(1,386) = 7.34, p
<.0001). The regression of irritability on disruptive behavioural symptoms, controlling
for ADHD symptoms, was significant (b = 1.74, t(2,385) = 6.82, p <.0001). In addition,
the final step of the mediation revealed that, controlling for irritability, ADHD was a
significant predictor of disruptive behavioural symptoms (b = .69, t(2,385) = 9.60, p
<.0001), indicating partial as opposed to full mediation (Figure 14).

Figure 14. Mediation model of the effect of ADHD symptoms on Disruptive Behavioural
Symptoms (DBS) by Irritability in children and youth with intellectual and no history of
trauma
Anhedonia was found to mediate the relationship between mood symptoms and
disruptive behavioural symptoms. The regression of mood symptoms on disruptive

.08
-.07
-.03
.01
1.00

-.02
.14
.06
-.10
-.10
1.00
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behavioural symptoms, ignoring the mediator, was significant (b = .57, t(1,386) = 9.71, p
<.0001). The regression of mood symptoms on the mediator, anhedonia, was also
significant (b = .09, t(1,386) = 16.84, p <.0001), The regression of anhedonia on
disruptive behavioural symptoms, controlling for mood symptoms, was significant (b = 1.23, t(2,385) = -2.85, p <.0001). In the final step of the mediation, controlling for
anhedonia, mood symptoms was a significant predictor of disruptive behavioural
symptoms, (b = .46, t(2,385) = 10.38, p <.0001), indicating partial as opposed to full
mediation (Figure 15).

Figure 15. Mediation model of the effect of Mood symptoms on Disruptive Behavioural
Symptoms (DBS) by Anhedonia in children and youth with intellectual disability and no
history of trauma

3.5.3

« Reported History of Trauma »

PCA was performed on 54 measures of 476 participants. The PCA solution, with oblimin
rotation, indicated that 14 components explained 60% of the total variance. Results of the
PCA can be found in Table 28. For children and youth with a reported history of trauma,
Components 1 and 2 were significantly, but not strongly, correlated (r = .19, p <.0001)
and shared argumentativeness as a common symptom. Components 1 and 6 were also
significantly, but not strongly, correlated (r = .18, p < .0001) and shared the following
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symptoms in common: decreased energy, intrusive thoughts/flashbacks and withdrawal.
Components 1 and 9 were significantly, but not strongly, correlated (r = .24, p < .0001)
and shared the following symptoms in common: decreased energy, anhedonia, made
statements supportive of criminal behaviour and repetitive lying. Components 1 and 13
were significantly, but not strongly, correlated (r = .21, p < .0001) and shared the
following symptoms in common: made negative statements, over-inflated sense of selfworth, intrusive thoughts/flashbacks, made statements supportive of criminal behaviour,
minimizes harm to others. Components 1 and 14 were significantly, but not strongly,
correlated (r = .21, p < .0001) and shared the following symptoms in common: pressured
speech, repetitive lying and argumentativeness. Components 2 and 10 were also
significantly, but not strongly, correlated (r = .18, p < .0001) and shared the following
symptoms in common: labile affect and crying/tearfulness. Components 2 and 11 were
also significantly, but not strongly, correlated (r = .26, p < .0001) and shared the
following symptoms in common: impulsivity and hyperactivity. Finally, Component 2
and Component 14 were significantly, but not strongly, correlated (r = .20, p < .0001) and
shared argumentativeness as a common symptom. Component correlations can be found
in Table 29.
Table 28. Principal Component Analysis (Trauma Structure Matrix - ID)
Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO): .87 (adequate)
Component
% of
%
Variables (>.30)
Variance Cumulative
1
18.16
18.16
Pressured speech; decreased energy; made
negative statements; self-deprecation;
expressions of guilt/shame; hopelessness; overinflated sense of self-worth; expressions,
including non-verbal, of what appear to be
unrealistic fears; intrusive thoughts/flashbacks;
episodes of panic; nightmares; anhedonia;
withdrawal; command hallucinations;
abnormal thought process; made statements
supporting criminal behaviour; minimizes
harm to others; argumentativeness; repetitive
lying
2
7.92
26.08
Impulsivity; hyperactivity; irritability labile
affect; crying/tearfulness; verbal abuse of
others; physical abuse of others; socially
inappropriate/disruptive behaviour; destructive
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3

5.26

31.34

4

4.25

35.59

5
6

3.34
3.17

38.93
42.10

7
8

2.99
2.65

45.09
47.74

9

2.48

50.22

10

2.26

52.48

11

2.19

54.67

12
13

2.10
1.98

56.77
58.75

14

1.89

60.64

behaviour towards property; outbursts of anger;
defiance; argumentativeness;
Obsessions; compulsions; withdrawal; socially
inappropriate/disruptive behaviour; resists care;
self-injurious behaviour
Pressured speech; Hypersexuality; overinflated sense of self-worth; re-enactment
through play of traumatic events; minimizes
harm to others; socially
inappropriate/disruptive behaviour;
inappropriate sexual behaviour/public
disrobing; regressive behaviour
Irritability; flat affect; sad/pained/worried
facial expressions; crying/tearfulness;
decreased energy; intrusive
thoughts/flashbacks; withdrawal
Nightmares; withdrawal; falls asleep during the
day (not including naps; resists bedtime;
repetitive health complaints; wakes multiple
times during the night; self-injurious behaviour
Flat affect; decreased energy; anhedonia; made
statements supportive of criminal behaviour;
repetitive health complaints; hygiene; resists
care; repetitive lying
Labile affect; crying/tearfulness; resists
bedtime; resists care; self-injurious behaviour;
regressive behaviour
Impulsivity; distractibility; hyperactivity;
disorganization; defiance
Decreased energy; repetitive health complaints
Made negative statements; over-inflated sense
of self-worth; intrusive thoughts/flashbacks;
made statements supportive of criminal
behaviour; excessive naiveté; repetitive health
complaints; minimizes harm to others
Pressured speech; repetitive anxious
complains/concerns (non-health related);
disorganized speech; argumentativeness;
repetitive lying

Table 29. Component Correlations (Trauma - ID)
1
2
3
4
5
6
7
8
1 1.00 .19 -.04 .16 -.25 .18 -.30 .13
2
1.00 .10 .16 -.10 .09 -.05 .06

9
.24
.04

10
.06
.18

11
.04
.26

12
.05
-.07

13
.21
.04

14
.21
.20
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3
4
5
6
7
8
9
10
11
12
13
14

1.00

.08 -.10 .08 -.10 .11 -.01
1.00 -.15 .05 -.21 .07 .12
1.00 -.18 .19 -.07 -.12
1.00 -.16 .19 .08
1.00 -.08 -.14
1.00 .05
1.00

.10
.10
.05
.11
-.04 -.08
.09
.13
-.01 -.03
.14
.04
.00
.08
1.00 .08
1.00

-.05
-.05
-.01
.06
.05
-.05
.09
-.05
-.02
1.00

-.06
.16
-.12
-.01
-.17
.02
.12
-.03
.01
.02
1.00

-.01
.11
-.21
-.01
-.09
-.02
.09
.02
.11
-.04
.11
1.00

For participants with a reported history of trauma, intrusive thoughts or flashbacks were
found to mediate the relationship between trauma symptoms and psychosis symptoms.
The regression of trauma symptoms on psychosis symptoms, ignoring the mediator, was
significant (b = .13, t(1,505) = 5.77, p <.0001). The regression of trauma symptoms on
the mediator, intrusive thoughts or flashbacks, was also significant (b = .10, t(1,505) =
13.89, p <.0001). The regression of intrusive thoughts or flashbacks on psychosis
symptoms, controlling for trauma symptoms, was also significant (b = .47, t(2,504) =
3.91, p <.0001). In the final step of the mediation, controlling for intrusive thoughts or
flashbacks, trauma symptoms was a significant predictor of psychosis symptoms (b = .18,
t(2,504) = 9.07, p < .0001), indicating partial as opposed to full mediation (Figure 16).
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Figure 16. Mediation model of the effect of Trauma Symptoms on Psychosis symptoms
by Intrusive Thoughts/Flashbacks in children and youth with intellectual disability and a
history of trauma
In addition, labile affect was found to mediate the relationship between mood symptoms
and disruptive behavioural symptoms. Specifically, the regression of mood symptoms on
disruptive behavioural symptoms was significant (b = .31, t(1,505) = 9.57, p <.0001). The
regression of mood symptoms on the mediator, labile affect, was also significant (b = .08,
t(1,505) = 13.01, p <.0001). Labile affect, controlling for mood symptoms, was also
significant (b = .64, t(2,504) = 3.14, p <.0001). In the final step of the mediation,
controlling for labile affect, mood symptoms were a significant predictor of disruptive
behavioural symptoms (b = .36, t(2,504) = 12.77, p <.0001), indicating partial as opposed
to full mediation (Figure 17).

Figure 17. Mediation model of the effect of Mood Symptoms on Disruptive Behavioural
Symptoms (DBS) by Labile Affect in children and youth with intellectual disability and a
history of trauma
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3.6 « Discussion »
Consistent with the study’s hypotheses, children and youth who had experienced at least
one traumatic event in their lifetime displayed higher rates of most symptom categories
(e.g., mood, anxiety, psychosis, negative symptoms and other indicators of mental wellbeing). Interestingly, no group differences were found for attention-related symptoms.
Additionally, consistent with the study’s hypotheses, the trauma group exhibited
symptom clustering that was more diagnostically complex than those with no reported
history of traumatic life events. Further detail and discussion are provided in the
following sections.

3.6.1

« No Reported History of Trauma »

The component accounting for the most variance within the group with no reported
history of trauma was comprised mostly of externalizing behaviours (e.g., verbal abuse of
others, argumentativeness). In addition, this component was significantly correlated with
a component similar to ADHD (Combined subtype) with a number of common symptoms
(e.g., irritability, outbursts of anger and defiance). Similar to what has been found for
children without ID, irritability appears to be common amongst many different symptom
clusters (Eisenberg et al., 2009; Gilliom, Shaw, Beck, Schonberg, & Lukon,
2002; Lemery et al., 2002; Lengua, 2006; Oldehinkel et al., 2007; Zeman et al., 2002).
The nature of ADHD in this population has been debated and in previous diagnostic
classifications, ID was an exclusionary criterion for ADHD. This may be in part because
attention-related symptoms are considered a common behaviour in those with low
cognitive functioning (Reiss & Valenti-Hein, 1994; Einfeld & Aman, 1995; Tonge et al.,
1996; Hurley, 1996; Gjaerum & Bjornerem, 2003). More specifically, it has been found
that those with ID may present with hyperactive, impulsive or inattentive symptoms and
this is considered normative within the population (Antshel, Phillips, Gordon, Barkley &
Faraone, 2006). In more recent diagnostic classifications of ADHD, the presence of an ID
is not included as exclusionary criteria; however, the importance of differential diagnosis
is highlighted. For example, in the DSM-5, for attention-related symptoms to be
considered significant and non-normative for an ID population, the attention-related
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symptoms must be present outside of academic activities and must be excessive for the
child or youth’s mental age (APA, 2013). However, clear direction on determining
mental age and what is considered excessive for mental age remains unclear and further
research in this area will help in understanding attention deficits in this population and
decrease related issues of diagnostic overshadowing when these symptoms are
functionally impairing or have implications for education or community placements and
supports (Adams & Matson, 2015). The current study found evidence to support the
presence of an ADHD profile in children and youth with ID; however, this symptom
cluster was significantly correlated with a cluster of disruptive behaviours and were
bridged by symptoms of defiance and outbursts of anger suggesting that when an ADHDCombined profile is present in this population, the presence of additional externalizing
symptoms is likely as well.
In addition, this participant group included a number of clusters that were consistent with
clear diagnostic categories (e.g., anxiety, sleep disturbance, mood). These findings are
consistent with previous studies that have identified anxiety disorders in ID populations.
For example, Reid and colleagues (2011) found that in a large population-level sample of
children with ID, a point prevalence rate of 3.8% had an anxiety disorder. Although
anxiety disorders may be relatively common in children with ID, the nature of their fears
may differ from children without ID and may be more representative of their
developmental level (Adams & Matson, 2015). In addition, mood disorders are often
recognized in those with ID (Hurley, 2006). For example, Linna et al. (1999) estimated
significant depressive symptoms in 11% of their child participants with ID. Some
research suggests that the degree of ID may impact depressive symptom expression.
Children with mild ID have been suggested to display symptoms of depression in similar
ways to children without ID. For children with more significant ID, some research has
suggested that depression may exhibit in the form of behavioural equivalents, including
self-injurious behaviour, irritability, anger, aggression, regression of skills and issues
with sleep (Martson, Perry & Roy, 1997; Janowsky & Davis, 2005). However, the idea of
behaviour equivalents for depression in children with ID is not supported by all research
when considering degree of ID (Adams & Matson, 2015). For example, diagnostic
criteria for depressive disorders typically used for individuals without ID may be
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appropriate for mild or moderate ID as opposed to those with severe or profound ID for
whom an increased emphasis on behavioural equivalents may be best suited (Hurley,
2006). The current study found evidence that mood symptoms (e.g., self-deprecation,
hopelessness, made negative statements) often co-occurred with externalizing symptoms
(e.g., argumentativeness, outbursts of anger, defiance). When a cluster of mood
symptoms and a mixed internalizing/externalizing cluster were significantly correlated,
symptoms of hopelessness and made negative statements were common between them.
This cluster likely represents children and youth in the mild to moderate level of ID given
the need for communication required to frequently convey hopelessness or chronic
negative statements. This study cannot provide conclusive evidence of behavioural
equivalents in this population; however, it does provide further evidence that mood
symptoms and externalizing symptoms often co-occur. In addition, hopelessness was
identified as a partial mediator between mood symptoms and disruptive behavioural
symptoms. Therefore, this study provided evidence for comorbid internalizing and
externalizing exist for children and youth with ID.

3.6.2

« History of Trauma »

In comparison to the group with no reported history of trauma, participants with exposure
to at least one traumatic life event exhibited clusters of symptoms that were significantly
less clear in diagnostic terms. For example, the component accounting for the most
variance within this participant group included symptoms related to mood (both high and
low), anxiety, psychosis, trauma and disruptive behaviours. Not surprisingly, this
component correlated significantly with many other symptom clusters, such as those
consistent with ADHD (Hyperactive/Impulsive subtype), low mood and externalizing
behaviours. Interestingly, a common bridge symptom between component 1 and other
components was intrusive thoughts or flashbacks. In addition, based on current diagnostic
criteria, there was no clear trauma symptom cluster in this participant group. Trauma
symptoms were often present amongst a number of other symptom types, such as anxiety,
mood and psychosis symptoms. Relatedly, based on the results of the PCA, the role of
intrusive thoughts/flashbacks between various symptom clusters warranted further
investigation. The current study found that the relationship between trauma symptoms
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and psychosis-like symptoms was partially mediated by intrusive thoughts or flashbacks.
This finding has important implications for the way post-trauma reactions may be
expressed in children in youth with ID. For example, some researchers have suggested
that trauma symptoms, such as flashbacks, can be mistaken for psychosis in individuals
with ID because of their limited language ability. More specifically, flashbacks may be
mistakenly interpreted as psychosis symptoms because of the child or youth’s inability to
distinguish or communicate differences in past or present (Doyle & Mitchell, 2003). In
addition, for children who have substantial language impairment, distressing and
intrusive thoughts or flashbacks may produce a variety of emotional and behavioural
reactions that may not clearly display as a trauma symptom, such as anxiety or disruptive
behaviour (Wigham, Hatton & Taylor, 2011).
In addition, limited coping skills may exhibit as various other behaviours resembling
obsessive/compulsive or self-injurious behaviours as children and youth attempt to
regulate their emotional state (McClure, Halpern, Wolper & Donahue, 2009). In fact,
self-injurious behaviour was a symptom that loaded significantly onto a number of
different symptom clusters. In one correlation, self-injurious behaviour was included
amongst a cluster of mood items that significantly correlated with a cluster of
externalizing and attention-related symptoms with mood-related symptoms as common
symptoms (e.g., labile affect, crying/tearfulness). This finding is consistent with literature
presented above in which self-injurious behaviour may be a behavioural equivalent for
depressive symptoms and the overlap between internalizing and externalizing symptoms
in this population. Previous studies have found that although suicide and suicide attempts
are less common in individuals with ID than in those without (Hurley, 2006), depressive
symptoms could indicate later suicidality in individuals with ID (Merrick, Merrick,
Lunsky & Kandel, 2006). The presence of these symptoms in the participant group who
had experienced previous trauma is consistent with previous literature that identified
sexual abuse, lack of social supports and family stress to be significant risk factors for
suicide in individuals with ID (Merrick et al., 2006). Other literature has proposed that
behaviours related to suicide (talking about suicide, thoughts of suicide and suicidal
behaviour) may be more common in those with mild or moderate ID as compare to those
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with severe or profound ID (Merrick et al., 2006). Therefore, the impact of trauma on
self-injurious behaviour may be best explored with consideration for the degree of ID.
Overall, the participant group with a history of traumatic life events exhibited symptom
clusters that were comprised of symptoms from various diagnostic categories. Compared
to the participant group with no reported trauma history, this participant group exhibited a
much more comorbid presentation with self-injurious behaviour, intrusive
thoughts/flashbacks occurring across a number of different symptom clusters.

3.7 « Conclusions »
Overall, participants with no reported history of trauma showed a pattern of symptom
clustering that was not completely different from patterns that would be expected by
current diagnostic categorizations. However, there was evidence that comorbidity
between categories should be expected. For example, comorbidities similar to their
typically-developing counterparts, between externalizing/mood clusters and attentiondeficit behaviours. In comparison, the group with a reported history of traumatic life
events appeared more diagnostically complex than the group with no reported history of
trauma. The diagnostic picture may be more complex for this participant group because
many diagnostic criteria often unintentionally excludes individuals with ID when it is
overly reliant on self-reflective, self-reported symptoms and the need for well-developed
language skills, including the understanding and use of language dealing with abstract
concepts. These findings reflect an area of considerable debate in childhood
psychopathology research and practice. Over the past several years, how to best
conceptualize and diagnose trauma-related disorders in children with ID has been
debated. There is a general understanding that children at different ages and
developmental levels respond to traumatic life events with different symptomatology. For
example, the DSM-5 (APA, 2013) distinguishes between PTSD criteria for preschool
aged children (6 years and younger) as opposed to more generalized criteria for adults
and children above this age cut-off. Researchers have also argued for more
comprehensive criteria for children that accounts for the widely variable ways children
exhibit psychological distress after traumatic experiences (e.g., van der Kolk, 2017).
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Although the need for a developmentally-appropriate diagnosis is gaining momentum,
understanding post-traumatic reactions in the ID community, especially for children with
ID, has been relatively slower. This is particularly problematic as both children and
adults with ID are disproportionately exposed to trauma such as physical and sexual
abuse (Ryan, 1994; Turk & Brown, 1993; McCarthy, 2001; Reiter, Bryen & Shachar,
2007), emotional abuse (Reiter, Bryen & Shachar, 2007), serious medical concerns and
parental separation or divorce (Hatton & Emerson, 2004) as compared to children
without ID. Children with ID may also have decreased coping skills, language skills and
resiliency to such events and may be at greater risk for developing clinically significant
symptoms post-trauma (Tomasulo & Razza, 2007). The limited research in this area has
suggested that some symptoms of PTSD may present differently in individuals with ID,
such as re-experiencing and changes in arousal that may present as self-injury, aggression
and anger. Similarly, avoidance may present as noncompliance (Tomasulo & Razza,
2007) and may be labeled as “oppositional behaviour” in children and youth. This area
continues to be greatly under-studied which is especially problematic given the rate at
which individuals with ID experience traumatic life events (Mevissen & De Jongh, 2010,
Wigham, Hatton & Taylor, 2011).
In conclusion, the current study suggested that trauma symptom may present as very
diverse for this population group and highlights the fact that screening for trauma is of
the utmost important in this population. In addition, given the high rates of trauma
experienced by this population and the elusive way their symptoms may present, the
important of trauma-informed care and practice is essential in working to support the
mental health needs of children and youth with ID.

3.7.1

« Limitations »

The limitations of the current study should be considered. First, this study included only
clinically-referred youth and may not be representative of the varied ways children and
youth may experience mental health-related symptoms. In addition, this study included a
diverse set of mental health symptoms; however, they did not represent all symptoms that
may impact a child or youth’s overall functioning. For example, symptoms of substance
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use, eating disorders, communication disorders or dissociation were not included.
Important contextual factors regarding the participants was also not accounted for (e.g.,
cultural, socioeconomic status). The subjective reaction to potentially traumatic life
events was also not accounted for, nor did it delineate between different types of trauma
(e.g., single versus chronic, interpersonal versus accidental). Future research in this area
should focus on the potential for differential impact of different forms of trauma on
symptom expression and the subjective reaction to a traumatic experience as additional
variables. Finally, the current study did not differentiate participant groups based on
degree of ID, which would be beneficial to explore in future studies.
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Chapter 4

4

« Longitudinal Analyses of Mental Health Symptoms
and Comorbidity in Children and Youth »
Abstract

Current research in developmental psychopathology continues to explore the nature of
the impact of age and sex on symptom expression. Such research aims to understand how
mental health symptoms and diagnoses change in qualitative and quantitative ways over
time. Much of the current research is based on cross-sectional data analysis and there is a
need for more studies that include a longitudinal component. This study aimed to explore
sex differences in mental health symptoms, behavioural symptoms and comorbid mental
health diagnoses using longitudinal data. The sample consisted of 2661 typicallydeveloping children and youth between 4 and 18 years of age (age at initial assessment M
= 11.81, SD = 3.50; age at discharge M = 12.32, SD = 3.46; 55% male). Results indicated
that both males and females showed significant symptom change between initial and
discharge assessments for all symptom categories measured. However, sex differences in
symptom severity were identified and unique patterns of sex differences were noted at
initial and discharge time points. Similarly, a different pattern of number of provisional
diagnoses were found at initial and discharge assessment with females exhibiting a
greater number initially and males exhibiting a greater number at discharge. Individual
symptoms were also explored for change between assessment time points. Interestingly,
females exhibited a greater number of individual symptoms that did not change in
severity significantly between time points. Notably, female symptoms of distractibility
and hyperactivity did not change between assessment. The implications for
understanding, diagnosing and effectively intervening for female inattention and
hyperactivity symptoms are discussed.
Keywords: child psychopathology, mental health, comorbid disorders, longitudinal,
interRAI
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4.1 « Introduction »
Childhood psychopathology is an area currently being rigorously researched and debated.
A number of factors have been found to influence the development of psychopathology
in children and current research in the field has attempted to address a number of these
factors. Critically, novel conceptual frameworks have highlighted the need to consider
these risk factors as acting in conjunction with one another, as opposed to acting in
isolation, as research to date has not supported the central etiology of any single factor
(Sameroff, 2010). Two characteristics inherent to the child have been found to complicate
a globally-accepted definition of child psychopathology and warrant their own
discussion: age and sex.

4.1.1

« Age »

Mental health concerns are known to unfold and develop over time. (Hamaker &
Wichers, 2017) however, the vast majority of studies examining psychopathology in
children are based on a single time point alone. In addition, current conceptualizations,
treatment plans and diagnosis of children is too often based on measurement at a single
time point and the over-reliance on the assumption that mental health symptoms are static
in nature. Thus, the complexity of how mental health issues change in a qualitative and
quantitative manner over time is an area of particular interest in current child
psychopathology research. The measurement of developmental changes in symptom
expression is made difficult by a number of methodological limitations (e.g., lack of
consistent measures and diagnostic criteria across age groups, inconsistency of
informants) and changes inherent to childhood development (e.g., interaction between
age and sex, discontinuity of symptom expression with age; Hayden & Mash, 2014).
Current research in this area is investigating how mental health disorders express
themselves in children over time - in other words their continuity, or discontinuity, across
development.
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4.1.1.1

« Continuities in Mental Health Issues »

Relative to the influence of age on expression of psychopathology is the concept of
continuity versus discontinuity of psychopathology from childhood to adulthood (Caspi,
2000; Rutter, Kim-Cohen, & Maughan, 2006; Schulenberg, Sameroff, & Cicchetti,
2004). Research in this area has produced ambiguous results in part due to
methodological issues (e.g., study design, assessment measures) and also due to the
variable nature of certain symptoms. For example, there are a number of disorders that
are undoubtedly pervasive across the lifespan (e.g., intellectual disability) whereas others
occur almost exclusively in childhood (e.g., enuresis and encopresis; Walker, 2003).
However, the continuity of the majority of mental health diagnoses is less clear and tend
to express themselves in varying ways with age (e.g., major depressive disorder,
generalized anxiety disorder). Although research does support the continuity of some
general dimensions over time (e.g., externalizing disorders), there is less support for the
continuity of individual symptoms across development.

4.1.1.1.1

« Developmental Pathways »

The research in this area is equivocal and further examination of developmental pathways
has increased as a form of investigating the varying degrees of continuity for certain
disorders. Developmental pathways are used as a framework for understanding
continuities and discontinuities in childhood psychopathology. They are based on the
results of repeated measures of children over time and aim to describe the nature of
continuous behaviours or the transformations of behaviours over time (Pickles & Hill,
2006). Two concepts are central to the understanding of developmental pathways in
mental health frameworks: (1) equifinality and (2) multifinality. Equifinality infers that
various different pathways can lead to the same or similar expressions of
symptomatology. Conversely, multifinality means that pathways that begin similarly can
lead to a variety of different symptom expressions, depending on other factors (Cicchetti
& Rogosch, 1996; Loeber, 1991; Lewis, 2000; Hayden & Mash, 2014).
It is likely that the continuity of disorders is influenced by a variety of environmental
factors and their interaction with characteristics of the individual. The current consistent
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conclusion of research in this area is that developmental pathways are likely complex and
not directional in nature (Hayden & Mash, 2014). The need to systematically develop and
investigate developmental pathways has a number of benefits such as improving an
understanding of disorder etiology, recommendations for treatment, and a better
understanding of mental health comorbidity (White, Bates & Buyske, 2001). To
understand the concept of multifinality and equifinality, there is a need to investigate
longitudinal data to delineate various patterns of functioning over time.

4.1.1.2

« Developmental Pathways and Symptom-level
Approaches to Psychopathology »

Modern conceptualizations of psychopathology have begun to diverge from classical
models, such as dimensional or categorical approaches. Part of this is due to the added
sophistication of mathematical modelling and higher-order statistical approaches that
allow researchers to better model complex systems of interaction, such as those thought
to underlie mental health disorders. One such method is the network approach to
psychopathology that emphasizes individual symptoms as the most valuable
measurement variable, as opposed to latent variables, such as diagnostic categories
(Borsboom & Cramer, 2013; see Chapter 1 for an in-depth review of the network
approach). The continued understanding of developmental pathways requires both
variable-approach and person-centred approaches (Cicchetti & Rogosch, 1996). Modern
symptom-level approaches, such as the network approach to psychopathology, are
equipped to address both these needs but its utility longitudinally and with a child and
youth population has yet to be explored and validated. In addition, previous literature that
has examined continuity versus discontinuity of symptoms is most abundant in terms of
broad symptom categories (e.g., specific diagnostics, internalizing versus externalizing).
Therefore, there is also a current gap in the literature related to individual symptom
change over time and how this might impact developmental trajectories and comorbid
psychopathology. In addition to understanding how symptoms and disorders can change
over time, complexities of psychopathology are further complicated as they interact with
sex differences, which are discussed more in depth in the following section.
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4.1.2

« Sex »

A number of differences between males and females have been observed in
psychopathology. Such differences exist in terms of prevalence, comorbidities, long-term
outcomes, as well as developmental patterns and symptom expression (Willcutt &
Pennington, 2000; Zahn-Waxler, Shirtcliff & Marceau, 2008). For example, certain
disorders seem to be more common in males (e.g., ADHD, autism spectrum disorder)
whereas females tend to dominate other diagnostic categories (e.g., eating disorders;
Copeland, Shanahan, Costello, & Angold, 2011). Sex differences are also observed to
interact with age-related differences. For example, males and females tend to display
similar levels of internalizing symptoms in early childhood; however, these symptoms are
observed to increase much more rapidly for females during adolescent years (e.g.,
Bongers, Koot, van der Ende, & Verhulst, 2003).
Although a number of sex differences in psychopathology may be well-documented
(Martel, 2013), the mechanisms underlying these differences are less distinct. It is likely
that these observed differences do not have consistent origins across all diagnoses,
however possible explanations for observed sex differences include sampling or reporting
biases, varying environmental vulnerabilities, genetic influence on symptom expression,
limitations of current diagnostic classification systems, and differential manifestation of
symptoms (e.g., direct versus indirect aggression; Hayden & Mash, 2014). Although the
etiology of sex differences remains unclear, current research continues to investigate the
nature of these differences and numerous researchers have highlighted these differences
as critical components in understanding the developmental course and expression of
mental health disorders in children (Bell, Foster, & Mash, 2005; Zahn-Waxler, Shirtcliff
& Marceau, 2008).

4.1.3

« Study Objectives »

Given the current need in childhood psychopathology research to better understand
continuities of mental health concerns over time, this study aimed to investigate how
mental health and behavioural symptoms changed from initial assessment to discharge
assessments for children and youth between 4 and 18 years of age receiving mental health
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services in Ontario, Canada. It also investigated the nature of provisional mental health
diagnoses from initial to discharge assessments. Sex differences in these areas were also
explored. This study aimed to provide further validation that individual symptoms are
valuable when measured independently from their latent variables (e.g., diagnostic
entities). In addition, changes in these individual symptoms are key to understanding the
progression of mental health concerns over time, including vulnerability to the
development comorbid mental health conditions.

4.1.4

« Hypotheses »

As all participants were receiving some form of intervention to target problematic mental
health and/or behavioural symptoms, this study predicted a decrease in symptom severity
between initial to discharge assessments. In addition, males were predicted to exhibit
higher rates of symptoms related to distractibility/hyperactivity and behavioural
symptoms compared to females. In contrast, females were expected to exhibit higher
rates of mood, anxiety and negative symptoms (e.g., withdrawal and anhedonia)
compared to males. No sex differences were predicted for psychosis or other symptoms
(e.g., hygiene, sleep). In regard to comorbid disorders, females were predicted to have a
greater number of co-occurring disorders. Regarding potential bridge symptoms between
diagnoses, the following findings are predicted based on results reported in Chapter 2 of
this dissertation: impulsivity at initial and discharge assessments would be significantly
correlated with disruptive behavioural disorders at discharge for both males and females;
trauma symptoms would be significantly correlated with disruptive behavioural disorders
at discharge for males; irritability at initial and discharge assessment would be related to
disruptive behavioural disorders at discharge for females; episodes of panic would be
related to mood and anxiety disorders at discharge for females.

4.2 « Data and Methods »
4.2.1

« Participants »

This study utilized data from the interRAI Child and Youth Mental Health Assessment
(ChYMH: Stewart et al., 2015). Data was collected from various mental health agencies
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across Ontario, Canada between November 2012 to June 2019. The sample consisted of
2661 youth between 4 and 18 years of age (M = 12.06, SD = 3.48; 55% male). This study
included both children and youth utilizing inpatient and outpatient mental health services.
Although the interRAI ChYMH database often includes multiple assessment time points
for the children and youth, for the purpose of this study, only two time points were
included for analyses (initial and discharge assessments). Thus, the sample size reflects
participants who had interRAI ChYMH assessments conducted at two more time points.
Only intake and discharge assessment data were retained for current study. Also, for the
purposes of this study, participants were further analyzed by sex as well.

4.2.2

« Measures »

This study utilized data collected via the interRAI ChYMH, which is a comprehensive
assessment tool that is currently used for both clinical and research purposes. It addresses
a wide range of variables related to mental health such as trauma and maltreatment,
DSM-IV provisional diagnoses, individual mental health and behavioural symptoms,
cognition and executive functioning as well as social, emotional and environmental
factors. A semi-structured interview is used to assess a child/youth which gathers
information from multiple sources (e.g., child/youth, family/caregiver, health or
educational records, additional service providers). It takes approximately one hour to
complete when done by a trained professional. The ChYMH highlights areas of need or
concern as well as various scales that can be used in assessing outcome measurement. In
addition, a manual accompanies the ChYMH instrument which includes the definition,
intent, and coding guidelines for each item. The scoring software also includes data
fidelity detection tools to reduce the possibility of human error when entering item
coding. This results in a valid, reliable, and comprehensive assessment that includes
individual strengths and needs. A variety of studies have recognized the reliability and
validity of interRAI instruments (e.g., Gray et al., 2009; Hirdes et al., 2002; Hirdes et al.,
2008; Morris, Jones, Fries, & Hirdes, 2004; Poss et al., 2008) and have reported strong
psychometric properties of the scales within the interRAI suite for children and youth
including acceptable to high average inter-rater reliability (Lau, Stewart, Saklofske,
Tremblay, & Hirdes, 2017; Lau, Stewart, Saklofske & Hirdes, 2019; Phillips et al., 2015;
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Phillips et al., 2012; Stewart, Tohver, & Klassen, 2016; Stewart & Hamza, 2017; Stewart,
Thornley, Poss & Hirdes, 2019; Hirdes et al., 2002). Assessment information was
documented using a secure online tool that requires each item contain an acceptable
value. Assessments cannot be completed without an acceptable value entered for each
item thus ensuring data quality. Information related to personal identity of participants
was removed from the dataset. Ethics clearance for this research was provided by
Western University (REB#: 106415).

4.2.3

« Variables »

This study utilized the mental state indicators and behavioural symptoms from the
interRAI ChYMH instrument. These items represent the severity of a symptom within the
past three days. Fifty-four variables were selected for inclusion as they are crossdiagnostic and represent symptoms from disorders related to attention/distractibility,
anxiety, mood, psychosis, and behavioural disorders as well as various other markers of
mental health and wellbeing (e.g., hygiene, sleep). In addition, only mental state
indicators and behavioural symptoms present on the original version on the interRAI
ChYMH were included to ensure each participant was coded on each variable. The
presence or absence of eleven different provisional mental health diagnoses were also
included.

4.2.4

« Statistical Analyses »

The results were analyzed using IBM SPSS Statistics package, version 25. Descriptive
statistics for the variables were conducted, including means, standard deviations, and
range as appropriate for variable type. The interRAI mental health and behavioural
symptoms are measured by severity within the past three days via a scale that is ordinal in
nature. Therefore, tests of significant differences between groups utilized non-parametric
tests. Specifically, independent tests utilized Mann-Whitney U Test and paired tests
utilized Wilcoxon signed-rank tests. Due to the large number of comparisons being made,
corrections for Type 1 error were conducted when comparing initial to discharge
assessment scores.
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4.3 « Results »
The sample consisted of 2661 youth between 4 and 18 years of age (M = 12.06, SD =
3.48); of those, 55% were male. The majority of participants were utilizing outpatient
mental health services at both intake and discharge assessment points. Specific sample
characteristics can be found in Table 30. In addition, Mann-Whitney U tests were used to
explore sex differences in symptoms. At initial assessment, males exhibited greater
symptoms of distractibility/hyperactivity, behavioural symptoms and other symptoms
(e.g., hygiene and sleep) compared to females. Comparatively, females exhibited greater
symptom severity for mood, anxiety and negative symptoms compared to males. No sex
differences were found for symptoms of psychosis. At discharge, a different profile of
sex differences was found. Specifically, males still exhibited higher rates of
distractibility/hyperactivity, behavioural symptoms and other symptoms. However, no
sex differences were found for mood, anxiety, negative symptoms or psychosis
symptoms. See Tables 31 and 32 for additional information.
Table 30. Sample Demographics (n = 2661)
Variables
Initial assessment age
Discharge assessment age
Time between assessments (days)
Sex
Male
Female
Type of patient
Outpatient
Inpatient
Legal guardianship
Both parents
Mom/Dad alone
Other caregivers
Child Protection Agency
Marital status of parents/caregivers
Married/Living with partner
Formerly married
Never married
Unknown
History of foster family placement

Frequency
(%)

Mean

SD

11.81
3.50
12.32
3.46
322.80 293.31
1464 (55)
1197 (45)
2248 (84.5)
413 (15.5)
1465 (55.1)
766 (28.7)
338 (12.7)
92 (3.5)
1115 (41.9)
733 (27.5)
487 (18.3)
123 (4.6)
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None
At least one
Reason for Referral
Threat or danger to self
Threat or danger to others
Problem with addiction or dependency
Specific psychiatric symptoms
Involvement with youth justice system
Educational Status
Preschool
Homeschooled
Regular class (no extra support)
Regular class with accommodations
Regular class with extra support
Special education classes
Special school/program

2133 (80.2)
324 (12.1)
583 (21.9)
651 (24.5)
126 (4.7)
1357 (51.0)
101 (3.8)
14 (.5)
30 (1.1)
1012 (38.0)
658 (24.7)
282 (10.6)
220 (8.3)
221 (8.3)

Table 31. Sex differences in symptom category severity at initial assessment
Symptom Category

Mean Rank
Males
1352.90

Mean Rank
Females
1049.17

Z

p

-10.44

<.001

Mood

1200.17

1273.89

-2.53

.01

Anxiety

1179.87

1303.76

-4.28

<.001

Negative Symptoms

1176.84

1308.22

-5.31

<.001

Psychosis

1232.41

1226.46

-0.34

.73

Behaviour

1340.90

1066.83

-9.42

<.001

Other

1261.98

1182.95

-2.73

<.01

Distraction/Hyperactivity

Table 32. Sex differences in symptom category severity at discharge assessment
Symptom Category

Mean Rank
Males
1298.55

Mean Rank
Females
1129.14

Z

p

-5.83

<.001

Mood

1248.87

1202.24

-1.60

.11

Anxiety

1217.40

1248.54

-1.09

.27

Negative Symptoms

1233.64

1224.65

-0.40

.69

Distraction/Hyperactivity
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Psychosis

1232.88

1225.77

-0.48

.63

Behaviour

1293.10

1137.16

-2.05

<.05

Other

1253.73

1195.08

-5.38

<.001

4.3.1
4.3.1.1

« Mental Health and Behavioural Symptoms »
« Boys »

A total of 1472 male participants between 4 and 18 years of age were assessed at intake
and discharge. All symptom categories measured showed significant change from initial
to discharge assessment. In addition, changes in 54 individual symptoms were also
examined for change in severity between initial and discharge assessments. After
controlling for Type 1 error (Bonferroni correction), all symptoms were found to change
significantly between intake to discharge with the exception of the following symptoms:
re-enactment of traumatic life events through play, hypersexuality, delusions, abnormal
thought process, command hallucinations, inappropriate sexual behaviour/public
disrobing, regressive behaviour, falls asleep during the day, made statements supporting
criminal behaviour and excessive naiveté. Specific values can be found in Table 33.
Table 33. Changes in severity of individual symptoms from initial to discharge for males
Symptom Category

Z

p

% Improve

% Decline

% Tie

Effect
Size

Distraction/Hyperactivity
Impulsivity
Hyperactivity
Distractibility
Disorganization

-11.00
-9.01
-8.64
-8.74
-6.78

<.001
<.001
<.001
<.001
<.001

57
45
41
47
41

31
24
23
25
26

12
31
36
28
33

.29
.24
.22
.23
.18

Mood
Irritability
Pressured speech
Labile affect
Flat affect

-10.89
-9.25
-7.55
-7.88
-5.63

<.001
<.001
<.001
<.001
<.001

61
45
25
24
21

33
27
13
13
13

6
28
61
63
66

.28
.24
.20
.20
.15
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Hypersexuality
Sad/pained/worried facial
expressions
Crying/tearfulness
Decreased energy
Made negative statement
Self-deprecation
Guilt
Hopelessness
Over-inflated sense of
self-worth

-2.10
-6.88

<.05
<.001

6
39

4
27

89
34

.05
.18

-6.18
-4.33
-6.40
-8.52
-5.05
-4.44
-3.23

<.001
<.001
<.001
<.001
<.001
<.001
<.001

36
26
35
38
25
23
18

25
18
23
21
17
17
13

39
56
42
41
57
60
68

.16
.11
.17
.22
.13
.12
.08

Anxiety
Repetitive anxious
complaints/concerns
Hypervigilance
Unrealistic fears
Obsessions
Compulsions
Intrusive
thoughts/flashbacks
Re-enactment of trauma
Episodes of panic
Nightmares

-10.67
-8.71

<.001
<.001

53
38

27
21

20
41

.28
.23

-4.05
-6.61
-6.89
-5.94
-3.23

<.001
<.001
<.001
<.001
<.001

14
30
27
18
15

9
17
15
12
11

77
53
58
70
74

.10
.17
.18
.16
.08

-1.56
-5.92
-5.52

.12
<.001
<.001

3
24
24

3
16
15

94
60
61

.04
.15
.14

Negative Symptoms
Withdrawal
Anhedonia

-3.91
-3.73
-2.73

<.001
<.001
<.01

24
19
15

17
14
11

59
67
74

.10
.10
.07

Psychosis
Delusions
Abnormal thought process
Hallucinations
Command hallucinations

-3.80
-2.33
-2.79
-3.93
-1.85

<.001
<.05
<.05
<.001
.06

12
4
7
6
2

7
2
5
3
2

81
94
88
91
96

.10
.06
.07
.10
.05

Behaviour
Verbal abuse of others
Physical abuse of others
Socially inappropriate or
disruptive behaviour
Inappropriate sexual
behaviour or public
disrobing
Resists care
Destruction of property
Outbursts of anger

-10.50
-6.65
-6.72
-5.01

<.001
<.001
<.001
<.001

56
40
36
27

33
27
22
19

11
33
42
54

.27
.17
.18
.13

-2.80

<.01

6

4

90

.07

-3.29
-7.12
-10.77

<.001
<.001
<.001

14
31
46

10
19
24

76
50
30

.08
.19
.28

118

Defiance
Argumentativeness
Extreme risk-taking
Repetitive lying
Self-injurious behaviour
Regressive behaviour

-10.75
-9.76
-5.00
-5.65
-4.36
-2.72

<.001
<.001
<.001
<.001
<.001
<.01

56
45
14
28
18
9

24
26
8
19
12
7

22
29
78
53
70
84

.28
.26
.13
.15
.15
.07

Other
Falls asleep during the day
Resists bedtime
Disorganized speech
Made statements
supporting criminal
behaviour
Excessive naiveté
Repetitive health
complaints
Hygiene
Wakes multiple times
during the night
Minimizes harm to others

-9.66
-2.41
-6.88
-5.77
-1.97

<.001
<.05
<.001
<.001
<.05

51
10
31
12
8

31
9
21
5
6

18
81
47
82
86

.25
.06
.18
.15
.05

-2.36
-6.02

<.05
<.001

12
24

10
16

78
60

.06
.16

-4.60
-5.05

<.001
<.001

19
23

14
16

67
61

.12
.13

-6.60

<.001

27

17

56

.17

4.3.1.2

« Girls »

A total of 1189 female participants between 4 and 18 years of age were assessed at intake
and discharge. After controlling for Type 1 error (Bonferroni correction), all symptom
categories measured showed significant change from initial to discharge assessment with
the exception of psychosis symptoms. In addition, changes in 54 individual symptoms
were also examined for change in severity between initial and discharge assessments.
After controlling for Type 1 error, (Bonferroni correction), the following symptoms were
not found to change significantly between intake to discharge: hypersexuality, minimizes
harm to others, over-inflated sense of self-worth, disorganized speech, impulsivity,
hyperactivity, disorganization, re-enactment of trauma, anhedonia, delusions,
hallucinations, command hallucinations, abnormal thought process, made statements
supporting criminal behaviour, excessive naiveté, destructive behaviour towards
property, extreme risk-taking, resists cares, inappropriate sexual behaviour or public
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disrobing, hygiene, disruptive behaviour, verbal abuse of others, physical abuse of others,
regressive behaviour, falls asleep during the day. Specific values can be found in Table
34.

Table 34. Changes in severity of individual symptoms from initial to discharge for
females
Symptom Category

Z

p

% Improve

% Decline

% Tie

Effect
Size

Distraction/Hyperactivity
Impulsivity
Hyperactivity
Distractibility
Disorganization

-4.23
-1.51
-.97
-5.54
-2.89

<.001
.13
.33
<.001
<.005

49
32
26
42
38

36
28
24
26
29

15
40
50
32
33

.13
.05
.03
.18
.09

Mood
Irritability
Pressured speech
Labile affect
Flat affect
Hypersexuality
Sad/pained/worried facial
expressions
Crying/tearfulness
Decreased energy
Made negative statement
Self-deprecation
Guilt
Hopelessness
Over-inflated sense of
self-worth

-11.80
-8.56
-4.48
-5.76
-5.16
-1.61
-9.36

<.001
<.001
<.001
<.001
<.001
.11
<.001

64
48
21
25
21
7
45

30
24
13
14
11
4
21

6
28
66
61
68
89
34

.37
.27
.14
.18
.16
.05
.30

-8.69
-8.20
-7.85
-8.35
-7.59
-7.46
-0.11

<.001
<.001
<.001
<.001
<.001
<.001
.92

42
36
40
41
32
33
12

20
18
21
20
16
16
13

38
46
39
39
52
51
75

.28
.26
.25
.26
.24
.24
.00

Anxiety
Repetitive anxious
complaints/concerns
Hypervigilance
Unrealistic fears
Obsessions
Compulsions
Intrusive
thoughts/flashbacks
Re-enactment of trauma
Episodes of panic

-10.74
-7.62

<.001
<.001

57
40

28
23

15
37

.34
.24

-4.55
-7.22
-6.25
-4.17
-8.01

<.001
<.001
<.001
<.001
<.001

16
35
29
17
24

10
18
17
11
10

74
54
54
72
66

.14
.23
.20
.13
.25

-2.32
-8.77

<.05
<.001

4
36

2
16

94
48

.07
.28
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Nightmares

-6.77

<.001

28

16

82

.21

Negative Symptoms
Withdrawal
Anhedonia

-7.25
-6.48
-6.00

<.001
<.001
<.01

33
27
23

15
14
11

52
59
66

.23
.20
.19

Psychosis
Delusions
Abnormal thought process
Hallucinations
Command hallucinations

-2.20
-2.52
-0.11
-2.54
-0.95

<.05
<.05
.92
<.01
.35

11
4
5
6
2

7
2
4
4
2

82
94
91
90
96

.07
.08
.00
.08
.03

Behaviour
Verbal abuse of others
Physical abuse of others
Socially inappropriate or
disruptive behaviour
Inappropriate sexual
behaviour or public
disrobing
Resists care
Destruction of property
Outbursts of anger
Defiance
Argumentativeness
Extreme risk-taking
Repetitive lying
Self-injurious behaviour
Regressive behaviour

-4.98
-2.40
-2.78
-0.72

<.001
<.01
<.005
<.48

50
32
23
17

34
27
20
16

16
41
57
67

.16
.08
.09
.02

-0.82

.42

4

3

93

.02

-1.60
-1.70
-4.93
-4.09
-3.83
-0.49
-3.91
-5.36
-3.96

.11
.09
<.001
<.001
<.001
.62
<.001
<.001
<.01

12
20
36
34
38
8
24
22
10

9
18
25
25
25
8
17
12
5

79
62
39
41
37
84
181
66
85

.05
.05
.16
.13
.12
.02
.12
.17
.12

Other
Falls asleep during the day
Resists bedtime
Disorganized speech
Made statements
supporting criminal
behaviour
Excessive naiveté
Repetitive health
complaints
Hygiene
Wakes multiple times
during the night
Minimizes harm to others

-7.49
-3.05
-4.49
-1.45
-1.27

<.001
<.005
<.001
.15
.20

51
13
27
8
5

30
10
18
6
6

19
77
55
86
89

.24
.10
.14
.04
.04

-1.73
-5.76

.08
<.001

9
28

8
16

83
56

.05
.18

-1.87
-7.09

.06
<.001

16
29

12
14

72
57

.06
.22

-0.92

.36

17

16

67

.03
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4.3.2

« Provisional Diagnoses »

The presence or absence of eleven individual provisional diagnoses were explored at
initial and discharge assessments for both males and females. For the overall sample,
there was a significantly greater number of provisional diagnoses at discharge than at
intake assessment (t = -24.90, p <.001). The vast majority of the participants had no
diagnoses at intake (75%). Sex differences in number of comorbid diagnoses were also
explored. At intake, females were reported to have higher mean total number of
provisional diagnoses as compared to males (t = -2.56, p <.01). At discharge assessment,
males were reported to have a higher mean number of comorbid diagnoses (t = 2.28, p
<.05). Additional statistics can be found in Table 35. Diagnostic considerations are
discussed for male and females separately in the following sections.
Table 35. Differences in number of provisional diagnoses
Total Sample
Initial
Discharge
Initial
Males
Females
Discharge
Males
Females

4.3.2.1

Mean

t

p

.22
.74

-24.90

<.001

.20
.25

-2.65

<.01

.78
.68

2.28

<.05

« Boys»

The most common provisional diagnosis for boys at initial and discharge assessment was
ADHD followed closely by Learning/Communication Disorders. Additional frequencies
can be found in Table 36. Associations between provisional diagnoses at intake and
discharge were also explored using Cramer’s V test of association. Overall, the two most
highly correlated provisional diagnoses at both time points was ADHD and Disruptive
Behavioural Disorders. ADHD was also relatively highly correlated with Learning and
Communication Disorders and Anxiety for males at intake and discharge. Specific and
additional associations can be found in Tables 36 and 37. In regard to number of
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comorbid provisional diagnoses, at initial assessment, approximately 80% of males had
no diagnosis and the maximum number of co-occurring provisional diagnoses was 3. At
discharge, 55% of males had no diagnoses, and the maximum number of co-occurring
provisional diagnoses was 6. More frequencies can be found in Table 39.
Table 36. Provisional diagnoses for boys and girls at initial and discharge assessment*
Initial
Frequency (%)
Males
Females
12 (.8)
9 (0.9)
292 (19.9) 129 (13.0)

Discharge
Frequency (%)
Males
Females
10 (.7)
6 (0.6)
292 (19.9) 167 (16.8)

Provisional Diagnosis
Reactive Attachment Disorder (RAD)
Attention-Deficit/Hyperactivity
Disorder (ADHD)
Disruptive Behavioural Disorder
165 (11.3)
70 (7.0)
165 (11.3)
90 (9.0)
(DBD)
Learning/Communication Disorder
207 (14.1)
85 (8.5)
227 (15.5) 115 (11.6)
(LC)
Substance Use Disorder (SUB)
18 (1.2)
15 (1.5)
17 (1.2)
18 (1.8)
Anxiety Disorder (ANX)
185 (12.6) 126 (12.7) 222 (15.2) 142 (14.3)
Mood Disorder (MD)
67 (4.6)
78 (7.8)
92 (6.3)
77 (7.7)
Eating Disorder (ED)
--**
13 (1.3)
7 (0.5)
10 (1.0)
Sleep Disorder (SLP)
18 (1.2)
22 (2.2)
23 (1.6)
19 (1.9)
Adjustment Disorder (ADJ)
22 (1.5)
14 (1.4)
29 (2.0)
14 (1.4)
* Rates of psychotic disorders are not reported here due to small sample size
** Rates of eating disorders for males at initial intake could not be reported due to small
sample size
Table 37. Cramer’s V test of association between provisional diagnoses for boys at initial
assessment
RAD ADHD DBD LC
SUB PSY MD ANX ED
SLP ADJ
RAD
-.13** .09*
.05
.01
.00
.02
.02
.00
.06* .05*
ADHD
-.42** .36** .02
.05
.06 .30** .02
.02
.08*
DBD
-.20** .07* .07* .00 .20** .01
.00 .10**
LC
-.01
.04
.03 .15** .01
.04
.04
SUB
-.00
.01
.05
.00 .10** .01
PSY
-.01
.02
.00
.00
.01
MD
-- .24** .12** .02
.03
ANX
-.07
.08* .07*
ED
-.00
.00
SLP
-.15**
ADJ
-* correlations significant at the <.05 level
** correlations significant at the <.001 level
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Table 38. Cramer’s V test of association between provisional diagnoses for boys at
discharge assessment
RAD ADHD DBD LC SUB PSY MD ANX ED
SLP
RAD
-.08* .17** .08*
.01
.00
.01
.06*
.00
.12*
ADHD
-.39** .33** .02
.04 .15** .31** .01
.02
DBD
-.19** .08* .02
.09* .19** .00
.05
LC
-.01
.03
.06* .16** .03
.05
SUB
-.00
.05
.04
.01
.01
PSY
-.01
.09*
.00
.00
MD
-.23** .01 .12**
ANX
-.08* .08*
ED
-.15**
SLP
-ADJ
* correlations significant at the <.05 level
** correlations significant at the <.001 level
Table 39. Number of provisional diagnoses for males
Initial
Discharge
Frequency (%)
Frequency (%)
0
1207 (82.4)
807 (55.1)
1
223 (15.2)
326 (22.3)
2
34 (2.3)*
218 (14.9)
3
-80 (5.5)
4
-28 (1.9)
5+
-5 (0.3)
*represents males who had 2+ diagnoses at initial assessment

4.3.2.2

« Girls »

The most common provisional diagnosis for girls at initial assessment was ADHD,
followed closely by Anxiety disorders. Additional frequencies can be found in Table 35.
As was done for male participants, associations between categories of provisional
diagnoses was explored using Cramer’s V test of association. Similar to their male
counterparts, the two provisional diagnoses with the highest correlation was ADHD and
Disruptive Behavioural Disorders. For females, ADHD was also most highly associated
with Learning and Communication Disorders and Anxiety at both intake and discharge
assessment. Specific and additional associations can be found in Tables 40 and 41.
Regarding number of co-occurring provisional diagnoses, at intake assessment, 79% of
females had no diagnosis and the maximum number of co-occurring diagnoses was 4. At

ADJ
.05
.09*
.01
.02
.02
.13**
.06*
.13**
.13**
.15**
--
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discharge assessment, 59% of females had no diagnosis and the maximum number of cooccurring diagnoses was 5. Additional frequencies can be found in Table 42.
Table 40. Cramer’s V test of association between provisional diagnoses for girls at initial
assessment
RAD ADHD DBD LC
SUB PSY MD ANX ED
SLP ADJ
RAD
-.15** .09* .14** .08* .01 .10*
.01
.08*
.02
.01
ADHD
-.39** .31** .06
.03 .10* .21** .00
.02
.06
DBD
-.24** .20** .02
.01
.10* .07*
.01
.07*
LC
-.00
.02
.02
.08*
.04
.08*
.04
SUB
-.01
.01
.11* .13** .04
.02
PSY
-- .16** .14** .12** .01
.01
MD
-.33** .16** .18** .06
ANX
-.18** .13** .16**
ED
-.28** .06*
SLP
-.16**
ADJ
-* correlations significant at the <.05 level
** correlations significant at the <.001 level
Table 41. Cramer’s V test of association between provisional diagnoses for girls at
discharge assessment
RAD ADHD DBD LC
SUB PSY MD ANX ED
SLP
RAD
-.16**
.05
.05
.01
.01
.03
.09
.01
.01
ADHD
-.44** .34** .00
.00 .11* .25** .00
.01
DBD
-.18** .10* .02
.04
.09*
.04
.00
LC
-.05
.03
.03
.10*
.01
.04
SUB
-.01
.03
.10*
.06 .15**
PSY
-- .22** .13** .14** .09*
MD
-.33** .22** .11*
ANX
-.09* .10*
ED
-.13**
SLP
-ADJ
* correlations significant at the <.05 level
** correlations significant at the <.001 level
Table 42. Number of provisional diagnoses for females

0
1
2
3

Initial
Frequency (%)
789 (79.3)
166 (16.7)
34 (3.4)
6 (0.6)*

Discharge
Frequency (%)
585 (58.8)
214 (21.5)
140 (14.1)
43 (4.3)

ADJ
.01
.04
.02
.07*
.02
.01
.08*
.09*
.08*
.11*
--
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4+
-13 (1.3)
* represents females who had 3+ diagnoses at initial assessment

4.3.3

«Symptom and Diagnosis Relationships»

Previous work with symptom-level approaches in child psychopathology has identified
potential bridge symptoms in the relationship between diagnostic categories (see Chapter
2). The current longitudinal analyses identified symptom change between time points.
Individual bridge symptoms at initial and discharge assessments were investigated for
their association with diagnosis at discharge. Due to that fact that the presence of a
diagnosis was coded as a dichotomous variable, Cramer’s V test of association was used
to investigate these relationships. Findings are outlined for boys and girls below.

4.3.3.1

« Boys»

The following symptoms were identified as possible bridge symptoms between
diagnostic categories in Chapter 2 of this dissertation for boys: impulsivity, trauma
symptoms, episodes of panic. Their correlations at initial and discharge assessments were
investigated for the secondary diagnoses. Results are reported in Table 43 below.
Table 43. Cramer’s V test of association between symptoms and diagnoses for males
Diagnosis (Initial)
DBD
Mood
Symptom (Initial)
Impulsivity
.18*
-Hypervigilance
.12
-Unrealistic fear
.04
-Intrusive Thoughts/Flashbacks
.06
-Re-enactment of trauma through play
.06
-Episodes of Panic
.04
.07
Nightmares
.03
-Symptom (Discharge)
Impulsivity
.07
-Hypervigilance
.04
-Unrealistic fear
.11
-Intrusive Thoughts/Flashbacks
.04
-Re-enactment of trauma through play
.04
-Episodes of Panic
.04
.05
Nightmares
.09
-* Significant at the p<.001 level after controlling for Type 1 error

Diagnosis (Discharge)
DBD
Mood
.09*
.04
.06
.02
.08
.05
.05

-----.05
--

.18*
.05
.08
.04
.03
.03
.07

-----.16*
--

126

Note: Disruptive behavioural disorders are denoted with DBD

4.3.3.2

« Girls »

The following symptoms were identified as possible bridge symptoms between
diagnostic categories in Chapter 2 of this dissertation for girls: impulsivity, irritability,
obsessions, ADHD symptoms, Mood symptoms, episodes of panic and sleep concerns.
Results are reported in Table 44 below.
Table 44. Cramer’s V test of association between symptoms and diagnoses for females
Diagnosis (Initial)
DBD
Mood Anxiety

Diagnosis (Discharge)
DBD
Mood Anxiety

Symptom (Initial)
Impulsivity
.27*
--.14*
Irritability
.13*
--.10
Obsessions
-.13*
--Episodes of panic
-.14*
.25*
-Symptom (Discharge)
Impulsivity
.13*
--.19*
Irritability
.08
--.17*
Obsessions
-.03
--Episodes of panic
-.05
.04
-* Significant at the p <.001 level after controlling for Type 1 error
Note: Disruptive behavioural disorders are denoted with DBD

--.05
.08

---.16*

--.14*
.19*

---.15*

4.4 « Discussion »
The current study aimed to explore sex differences in mental health and behavioural
symptoms as well as comorbid mental health diagnoses using longitudinal data.
Consistent with the study’s hypotheses, both males and females showed significant
symptom change between initial and discharge assessment for the following symptom
categories: distractibility/hyperactivity, mood, anxiety, behavioural, psychosis and other
symptoms. Also, consistent with the study’s hypothesis, at intake males exhibited greater
symptom severity related to distractibility/hyperactivity and behavioural symptoms
compared to females. In comparison, females reported greater symptom severity related
to mood, anxiety and negative symptoms compared to males. In addition, no sex
differences were found for symptoms of psychosis. Contrary to the hypotheses, males
reported higher rates of other symptoms (e.g., sleep, hygiene) compared to females. At
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discharge, males also reported higher symptoms of distractibility/hyperactivity,
behavioural and other symptoms compared to females. No sex differences were found for
symptoms of psychosis, as hypothesized. Unexpectedly, no sex differences were found at
discharge for mood, anxiety, and negative symptoms.
Regarding provisional diagnoses, the most common diagnoses for males at both intake
and discharge were ADHD and learning/communication disorders. This finding
replicated previous literature that indicates ADHD and learning concerns often co-occur,
especially for males (Levy et al., 2005). For females, the most common diagnoses were
ADHD and anxiety disorders, also consistent with the literature indicating females
exhibit high rates of anxiety disorders (Higa-McMillan, Franxis & Chorpita, 2014 for a
review). In addition, females were found to have more co-occurring diagnoses at intake
compared to males; however, this pattern was reversed at discharge. This was in contrast
to the study’s hypothesis that predicted females would present with more comorbidity
than males. This finding may be due to the nature of the way the provisional diagnoses
were captured in this study. For example, all mood disorders were collapsed into one
category and all anxiety were collapsed in to a single category, likely missing areas
where female may accumulate multiple diagnoses (e.g., more than one anxiety disorder)
under the same umbrella term. In addition, since females tend to exhibit both
internalizing and externalizing symptoms simultaneously, it is possible that they may
present with subthreshold symptoms for multiple diagnostic categories or that their
diagnostic picture is unclear and therefore intervention is occurring without the addition
of a specific diagnosis.
This study aimed to further the utility of symptom-level analyses in understanding
comorbidity in children and youth and utilized the network approach to psychopathology
to guide research questions. As such, individual symptoms previously identified as
potential bridge symptoms between diagnostic categories were examined for their
relationship with various provisional diagnoses at initial and discharge timepoints. Due to
the nature of sex differences in symptom expression, they were explored separately for
boys and girls. For male participants, impulsivity was significantly associated with
disruptive behavioural disorders at initial and discharge assessments; however, these
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associations were not strong. This finding further validates the role of impulsivity as a
potential bridge symptom between ADHD and disruptive behavioural symptoms. The
fact that this symptom was significantly associated at both time points indicates the
possibility that impulsivity in males represents a shared vulnerability to these two
diagnostic categories as opposed to the presence of ADHD, leading to the subsequent
presence of a disruptive behavioural disorder. In addition, no trauma symptoms were
significantly correlated with a disruptive behavioural disorder or a mood disorder. This
may be due to the fact that this sample presented both children and youth with and
without a history of traumatic life events which may be interfering with the relationship
between trauma symptoms and the presence of a mood or disruptive behavioural
disorder. Future studies could investigate trauma symptoms and their relationships
longitudinally with these diagnoses using only children and youth with a history of
trauma. For female participants, impulsivity was significantly (and moderately)
associated with disruptive behavioural disorder at initial assessment and significantly (but
not strongly) associated at discharge assessment. Similar to their male counterparts, this
finding further validates the relationship between ADHD symptomatology and disruptive
behavioural disorders that likely represents a shared vulnerability between these two
diagnostic categories. Irritability was also significantly (but not strongly) related to
disruptive behavioural disorders at initial assessment indicating an additional moodrelated component to the relationship between ADHD symptoms and disruptive
behavioural disorders for females. In addition, episodes of panic at discharge was related
to both anxiety and mood disorders at discharge. The same pattern was found at the initial
assessment further validating the role of episodes of panic in the comorbidity of mood
and anxiety symptoms.
In addition, this study also aimed to explore how individual symptoms changed between
initial and discharge assessment. Due to the fact that individual symptoms were measured
on an ordinal scale that indicates frequency of that symptom in the past three days, nonparametric tests were used to determine differences in symptom severity from initial to
discharge assessment. For males, all symptoms showed a significant change in symptom
severity from initial to discharge assessment except: re-enactment of a traumatic life
event through play, hypersexuality, delusions, abnormal thought process, command

129

hallucinations, inappropriate sexual behaviour/public disrobing, falls asleep during the
day, regressive behaviour, made statement supporting criminal behaviour and excessive
naiveté. This is likely because these symptoms were very rare within the sample
population and participants likely did not endorse these symptoms at both initial and
discharge assessments and therefore did not change in severity between time points. For
individual symptoms with significant change in severity, all symptoms had a higher
percentage that improved or stayed the same as compared to the percentage of
participants for whom that symptom worsened from initial to discharge assessment.
For females, a number of symptoms were not found to change significantly from intake
to discharge (e.g., hypersexuality, minimizes harm to others, over-inflated sense of selfworth, disorganized speech, impulsivity, hyperactivity, abnormal thought process, made
statements supporting criminal behaviour, excessive naiveté, command hallucinations,
destructive behaviour towards property, extreme risk-taking, resists cares, inappropriate
sexual behaviour or public disrobing, hygiene, disruptive behaviour). Of these symptoms,
some likely did not change significantly from intake to discharge assessment because
they were also rare in the sample population and most participants did not experience that
symptom at either of the assessment time points (e.g., command hallucinations,
inappropriate sexual behaviour/public disrobing, abnormal thought process). A number
of symptoms related to externalizing concerns in females did not change significantly
from initial to discharge assessment. For females, some symptoms that did not change
significantly from intake to discharge actually had a similar proportion of participants for
which the symptom worsened as compared to improved. Impulsivity and hyperactivity
are two such symptoms that are of particular interest in comorbid psychopathology and
are discussed further in the following paragraphs.
It is well-established that ADHD and its symptoms are associated with many other
comorbid diagnoses for both males and females (Biederman et al., 2006; Biederman,
Faraone & Monuteaux, 2002). However, sex differences in the pattern or nature of such
comorbidities have not been thoroughly studied and have often based on cross-sectional
data (Monuteaux, Faraone & Biederman, 2010). In addition, research in ADHD in
females is lacking compared to such research with males. This research disparity
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continues despite the fact that ADHD is one of the most common disorders diagnosed in
childhood for females (Tung et al., 2016). As such, the clinical correlates and outcomes
for girls with ADHD is significantly less clear than their male counterparts.
The relevant literature highlights the extensive comorbid diagnoses that are associated
with ADHD, including some findings replicated in the current study (e.g., correlations
with disruptive behavioural disorder, anxiety and mood disorders). Such research
discusses the role of shared environmental factors, temperament and neuropsychological
factors, amongst others, that possibly play a role in relation to comorbidity between these
disorders (Scahill & Schwab-Stone, 2000). Findings discussed previously in this
dissertation have also highlighted the pivotal role of specific symptoms in the relationship
between these comorbid psychopathologies. The finding that female ADHD symptoms,
including impulsivity, are somewhat less responsive to significant change from intake to
discharge has important implications for outcomes for females. These findings reflect a
current position in the literature that females with ADHD symptoms also present with a
variety of other concerns, including internalizing (mood and anxiety) symptoms and such
symptoms and diagnoses are often viewed as the primary disorder to be diagnosed and
targeted in interventions with females. ADHD symptoms are often not identified, underidentified or attributed to something else. As such, internalizing symptoms are addressed
in intervention and underlying attentional issues are not. This fits well with the current
study’s findings as convergence between internalizing symptoms for males to females
were seen between initial and discharge assessment but continued differences with
impulsivity and hyperactivity were seen between sexes.
In the absence of ADHD intervention, females with ADHD are at risk for numerous
negative outcomes, including issues with social relationships, decreased self-esteem as
well as academic and/or occupational challenges. Females with untreated ADHD have
also been found to experiences higher at-risk behaviours (e.g., substance use, sexual
promiscuity) as compared to males (Quinn, 2005). Therefore, the results of the current
study taken together with previous literature on comorbidity in females, and the role of
impulsivity as a potential bridge symptom or contributing factor to comorbidity, warrants
further clinical and research attention. By effectively targeting symptoms that are known
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to play an important role in the development and maintenance of comorbid disorders,
clinicians would be better equipped to understand, treat and contribute to the early
intervention efforts in reducing secondary diagnoses (Monuteaux et al., 2010).

4.5 « Conclusions »
Gaining additional information about changes in symptomatology for children and youth
over time allows for a greater understanding of effective approaches to intervention as
well as contributing vital knowledge on the etiology of complex mental health concerns,
such comorbid disorders (Costello, Copeland & Angold, 2011). The current study
highlighted the benefit of using longitudinal analyses to identify change over time in
individual symptoms and how this information can be harnessed to understand the
developmental trajectory of comorbid diagnoses, particularly if used in combination with
additional approaches to investigate causation between individual symptoms. This study
provided support that symptom-level analyses are a valuable methodology for
conceptualizing comorbidity and investigating developmental pathways. The
understanding of developmental pathways and trajectories of mental health issues
promotes the effective use of early intervention to foster the best possible outcomes for
children, youth and their families. In particular, the current study drew attention to the
lack of research and knowledge regarding comorbidity with ADHD symptoms in female
populations using longitudinal approaches. Given that the prevalence rates of ADHD and
its associated impairments in females (Collins & Cleary, 2011), these findings and
discussions are timely as they draw attention to the further need for systematic study of
the uniqueness of this disorder in females. It also argues in favour of the development and
use of diagnosis and intervention that is sensitive to sex differences to promote better
outcomes for females (Quinn, 2005). Future research in this area, utilizing a large
database, could focus on individual diagnoses and further examination of individual
symptoms on the development of secondary or comorbid disorders. In particular,
intensive longitudinal studies that include a temporal component regarding specific
symptom onset would be useful. In addition, studies that included a control group could
examine the impact of targeted treatment of bridge symptoms to reduce comorbidity.
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4.5.1

« Limitations »

The limitations of the current study should be considered. First, due to the nature of
applied psychological research, the time from initial assessment to discharge assessment
were not equal for all participants. In addition, some diagnostic categories are collapsed
when measured as provisional diagnoses within the interRAI dataset. Thus, it does not
allow for understanding how certain specific diagnoses may co-occur with others and
how these relationships may change over time. For example, anxiety disorders were
measured as a group versus individual disorders (e.g., specific phobia, separation anxiety,
generalized anxiety disorder). This may be particularly relevant to understanding the
nature of ADHD and comorbidity in females as previous research has suggested that
ADHD subtypes may have different patterns of comorbidity when considered in light of
sex differences. Receiving provisional diagnoses is also dependent on access to particular
services (e.g., psychologist/psychiatrist). Therefore, there may be participants who meet
criteria for a diagnosis but have not received one due to lack of access to specialized
services. Finally, the participant group utilized in this study represented clinicallyreferred youth only and therefore may not be a good representation of community-based
youth or youth without access to mental health services.
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Chapter 5

5

« Discussion and Conclusions »

The aims of this dissertation were to examine: (1) patterns of symptom expression based
on factors known to impact development, mental health and well-being (e.g., age, sex,
trauma, presence of an ID); (2) identify and investigate potential bridge symptoms that
may play a role in comorbid mental health diagnoses; and (3) explore change in symptom
expression from initial to discharge assessment. This research makes important
contributions towards our understanding of the unique way symptoms are expressed at
different ages and how this may be different for males versus females. This dissertation
also aimed to explore unique mental health symptom clustering of children and youth
who have experienced traumatic life events for participants with and without ID. The
findings of this dissertation contribute to the existing body of literature on the impact of
trauma on mental health and well-being. Consistent with the latest research on
psychotraumatology, the presence of a traumatic life event made symptom expression
much more diagnostically diverse, increasing the potential for comorbid mental health
symptoms. In addition, this study provided further validation for the usefulness of
individual symptoms as important measures of variance and the way symptom expression
varies with age, sex and exposure to traumatic life events. As such, this dissertation
provided evidence that future use of an approach similar to that of the network approach
to psychopathology is warranted when investigating these issues in children and youth.

5.1 « Unique Contribution of Each Paper »
Initial exploration of the data from the interRAI Child and Youth Mental Health suite
identified significant differences in mental health and behavioural symptoms between
typically-developing children and youth and those with a diagnosis of intellectual
disability (ID). These findings, in conjunction with a review of the relevant literature,
resulted in the decision to investigate symptom clustering and relationships separately for
these distinct groups. In addition, the known impact of traumatic life events on mental
health justified the decision to further subdivide these two groups to investigate the
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nature of this impact on symptom clustering. Finally, due to the large sample size of the
typically-developing participant groups, these participants were further sub-divided based
on age and sex. The unique contribution of each individual paper to the findings in this
dissertation are outlined in the following paragraphs.
The first research paper explored the mental health symptoms of typically developing
children and youth with and without a reported history of trauma. Results from typicallydeveloping youth with no reported history of trauma replicated consistent findings in the
literature for comorbidity between attention-related concerns and ODD/CD, particularly
for the younger age group (4-11 years). The role of impulsivity and irritability as possible
bridge symptoms between these disorders was further investigated. The younger age
group also showed significant overlap between symptoms of internalizing and
externalizing disorders. Specifically, males displayed overlap between mood and
externalizing symptoms. Understanding the nature of externalizing symptoms and mental
health needs in this age group is important because previous research on service
utilization in Ontario, Canada has found that children under 7 years of age with
externalizing behaviours (e.g., verbal abuse of others, physical abuse of others,
destruction towards property) represent the highest level of service need for the age group
(Stewart, Poss, Thornley & Hirdes, 2019). These children also often require specialized
health care use and more immediate and intensive services (Minoletti et al., 2012; Wu et
al., 1999; Totsika, Toogood, Hastings & Lewis, 2008; Minshawi et al., 2014). The
discussion highlighted the possibility of executive functioning deficits as a possible
shared vulnerability for these overlapping symptoms. A novel finding in this paper
included the presence of episodes of panic for the younger female participant group.
Episodes of panic were unexpected in this age group given their age compared to the
typical age of onset for panic attacks cited in the literature (e.g, 15-19 years; Bernstein,
Borchardt & Perwien, 1996; de Lijster et al., 2017).
Interestingly, for typically-developing children and youth with no reported history of
trauma, symptom clusters became more diagnostically clear for the older age group (1218 years) as compared to the younger participant group (4-11 years of age). There was
also much less overlap of internalizing and externalizing symptom clusters. For older
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males, the possible role of anhedonia in the progression of depression symptom severity
was discussed as well as its relationship with self-injurious behaviour in this age group.
Interestingly, when comparing across age ranges, the female participant groups displayed
differences in the patterns of symptoms clustering for four core symptoms of ADHD
(e.g., inattention, disorganization, impulsivity, disorganization). This finding reflects
current debate in the literature regarding female expression of ADHD and the observation
that females with ADHD often present with symptoms of other psychopathologies that
have the potential to complicate accurate diagnosis (Nadeau & Quinn, 2002; Nussbaum,
2012). This highlights the need for further understanding and delineation of important sex
differences in ADHD symptom expression as well as the potential for age-related
changes in symptom expression for females.
Mental health symptom clustering was also explored for typically-developing children
and youth with a reported history of at least one traumatic life event. Children and youth
who have experienced a traumatic life event often present with unique mental health
needs. For example, exposure to trauma and the development of related mental health
symptoms have been associated with greater service usage (Bellany, Gopalan & Traube,
2010; Freedenthal & Stiffman, 2007; Leslie et al., 2000; Tarren-Sweeney, 2010; Stewart
et al., 2019). Furthermore, the experience of chronic trauma and subsequent altered stress
response have been found to have a detrimental effect on physical health which requires
addition specialized service use to address medical concerns (WHO, 2010; Shonkoff,
Boyce & McEwen, 2009; Wilcox et al., 2015). Similar to the group with no reported
history of trauma (discussed above), within the younger male participant group, most of
the variance was accounted for by a cluster of externalizing symptoms. However, there
were also significant correlations between externalizing and internalizing symptoms as
well. More specifically, males with no reported history of trauma showed an overlap
between symptoms of ADHD, ODD, and CD symptoms; however, those with a history of
trauma also exhibited trauma symptoms that correlated with these clusters as well.
Moreover, compared to those with no reported history of trauma, both males and females
exhibited episodes of panic in the younger age group whereas only females with no
history of trauma exhibited this symptom within a cluster. Also, interestingly, both males
and females exhibited episodes of panic within the same cluster as trauma and
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internalizing symptoms. Although the relationship between adult panic disorder and
childhood adversity is not novel (e.g., Brown & Harris, 1993; De Venter et al., 2017), the
experience of trauma may make children in this age group more vulnerable to the
experience of episodes of panic and the potential causal role of this symptom in comorbid
mood and anxiety disorders was discussed.
For the older participants with a history of trauma, males did not exhibit a cluster of
symptoms consistent with current diagnostic criteria for posttraumatic reactions however
the older female participants did. Interestingly, males exhibited symptom clusters more
consistent with the mental health needs observed in justice-involved youth. Given that
trauma disproportionately impacts justice-involved youth (Miller, Green, Fettes, &
Aarons, 2011; Stewart et al., submitted), the unique mental health needs of adolescent
males post-trauma appears unique and requires specialized services to address such
needs.
Overall, results from typically-developing children and youth with a history of trauma
indicated that, in contrast to the participants with no history of trauma, profiles of
symptom clustering varied greatly between all participant groups. Also, in contrast, the
older age groups did not display increased diagnostic clarity compared to younger age
groups as was seen for participants with no reported history of trauma. In addition,
although females exhibited clusters of symptoms consistent with diagnostic criteria for
posttraumatic reactions, these clusters also correlated with symptoms from other
diagnostic categories including mood, anxiety and self-injurious behaviour. These
clusters were bridged by episodes of panic as well as intrusive thoughts/flashbacks,
nightmares and decreased energy. This is consistent with previous findings that females
with a history of traumatic life events are more likely than males to receive diagnoses of
mood, sleep or anxiety disorders (Arbeau et al., 2017). The potential causal role of
anxiety symptoms in the comorbidity between trauma and mood symptoms was
reviewed. In addition, a potential causal pathway between trauma and mood symptoms
by way of sleep disturbances was discussed. These findings are consistent with modern
conceptualizations of trauma reactions in children and youth and the complex nature in
which they exhibit symptoms of mental health concerns and further support previous
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findings that children and youth who have experienced adverse life events of trauma
often meet diagnostic criteria for a number of different diagnoses (e.g., ADHD, CD,
anxiety disorders, Cook et al., 2005, Arbeau et al., 2017). These various diagnoses do not
appropriately capture the source or nature of their complex symptom presentation and
may result in inappropriate and ineffective treatment practices (D’Andrea et al., 2012;
van der Kolk, 2005). Therefore, this study further highlights the need for a
developmentally-appropriate diagnosis for post-traumatic reactions in children and youth
to ensure effective communication between clinicians and improve treatment outcomes
by properly addressing the underlying causes of their behavioural, social and emotional
symptoms (van der Kolk, 2005). This finding also highlights the importance of sex
differences in symptom expression. As such, more knowledge is needed to guide a
developmentally-appropriate trauma diagnosis that is sensitive to the varying ways
symptoms are expressed between males and females. Such research would contribute to a
better understanding of post-traumatic reactions particularly for younger children.
In the second research paper, the mental health symptom clustering was explored for
children and youth with a diagnosis of ID both with and without a reported history of
trauma. Children and youth with no reported history of trauma exhibited symptom
clusters similar to what was found for typically-developing males (4-11years) with no
reported history of trauma. Specifically, the component accounting for the most variance
consisted of externalizing symptoms and correlated with attention-related symptoms.
Also, similar to typically-developing children, irritability was a common symptom
amongst different symptoms clusters. In addition, children and youth in this study
without trauma exhibited numerous symptom clusters consistent with diagnostic
categories (e.g., anxiety, sleep issues, mood). These findings are consistent with previous
literature indicating the presence of diagnosable anxiety and mood-related disorders in
children and youth with ID (Emerson, 2003; Hurley, 2006). This participant group also
exhibited significant correlations between externalizing and mood symptoms. This
supports the possibility of behavioural equivalents in children and youth with ID when
viewed in isolation. However, this relationship is similar to what was seen in for
typically-developing males (4-11 years) who exhibiting significant relationships between
externalizing behaviors and mood symptoms as well.
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In contrast, children and youth with an ID with a reported history of trauma exhibited
symptoms clusters that were much more complex and less diagnostically clear compared
to those with no reported history of trauma. This is also consistent with the increased
diagnostic complexity for typically-developing participants with a history of traumatic
life events. Interestingly, for children and youth with ID, there was no clear trauma
symptom cluster as more typical trauma symptoms (e.g., re-enactment through play of
traumatic events, intrusive thoughts/flashbacks, nightmares) typically co-existed within
clusters with anxiety, mood and psychosis-like symptoms. The potential role of intrusive
thoughts/flashbacks in the observed relationship between trauma symptoms and
psychosis-like symptoms were discussed. Overall, the participant group with a history of
traumatic life events exhibited symptom clusters that were comprised of symptoms from
various diagnostic categories. Compared to the participant group with no reported trauma
history, this participant group exhibited a much more comorbid presentation with selfinjurious behaviour and intrusive thoughts/flashbacks occurring across several different
symptom clusters.
Finally, in the third research paper, mental health, behavioural symptoms and provisional
diagnoses were explored for typically-developing children and youth using a longitudinal
design. This study aimed to combine individual symptom-level analyses with
longitudinal measures to further validate its utility with the child and youth population.
At intake, boys and girls showed sex differences in symptom severity that would be
expected based on current literature. At discharge, convergence between sexes was seen
for symptom severities of internalizing symptoms. Potential bridge symptoms identified
in Chapter 2 were further investigated using the longitudinal approach. Impulsivity was
further validated as a bridge symptom between ADHD and disruptive behavioural
disorders for males. Impulsivity and irritability were further validated in this relationship
for females as well. The role of episodes of panic in the comorbidity between mood and
anxiety disorders was also further validated for females. In addition, females exhibited
many more individual symptoms that did not experience significant change between
initial and discharge assessments, including those related to ADHD (e.g., impulsivity and
hyperactivity). Taken in conjunction with findings from the first paper in this dissertation
that indicated females show unique expressions of ADHD, this finding is particularly
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problematic when considering outcomes of females with attention-related concerns.
Specifically, females were found to express a unique constellation of symptoms in
addition to ADHD symptoms. The first paper also identified impulsivity as an important
bridge symptom that may contribute to comorbid diagnoses for both males and females.
Due to the often-co-occurring nature of internalizing and externalizing symptoms in
females, internalizing symptoms are often treated as the primary issue for females and
underlying attentional issues are not addressed. This is problematic because addressing
underlying impulsivity for females may be an important component of early effective
intervention for mental health issues and prevention and treatment of secondary
diagnoses. Using a longitudinal approach, the third paper indicated that impulsivity is
currently not addressed adequately for females receiving mental health services and
females are not experiencing significant change in this symptom between initial and
discharge assessment. Therefore, the combination of findings between the first and third
papers highlight the need for diagnostic criteria and intervention approaches for attentionrelated concerns that are sensitive to sex differences and can more effectively address
these and related issues for females.

5.2 « Implications for Psychology and Clinical Practice »
This dissertation investigated comorbid mental health symptoms using a symptom-level
approach. Furthering the understanding of children with comorbid mental health
conditions is needed because of their increased complexity. Not only do complex mental
health issues present substantial impairment to children, youth and their families, but
those with increased complexity account for a disproportionate amount of health care
costs across various service sectors (Tobon, Reid & Brown, 2015; Stewart et al., 2015;
Reid, Brown & Money, 2008; Reid et al., 2015). This dissertation highlights the
complexity of symptom clustering for different participant groups and emphasized the
need to consider the impact of a child’s age and sex on symptom expression. Such
findings have important implications for both case formulation and conceptualizations
and intervention practices.
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5.2.1

« Case Formulation »

At first glance, the emphasis placed on individual symptoms in symptom-level analyses,
such as those employed by a network approach, may appear to contraindicate the use of
diagnostic systems due its emphasis on individual symptoms as opposed to latent
variables. However, understanding and appreciating symptom interaction is a necessary
component of effective diagnosis and thus effective intervention planning and
implementation. Diagnosis is necessary for access to resources or supports and in
efficient communication between clinicians. However, diagnosis does not provide
enough detail to inform intervention practices as it does not describe important
components such as child strengths, day-to-day functioning, impact on family or school
and how two children with the same diagnosis can present in vastly different ways
(Manassis, 2014). It also does not account for differences in expression and the impact of
symptoms at different developmental points. The areas in which diagnosis lacks utility,
case formulation can fill in the gaps. Case formulation is the process that creates a series
of hypotheses regarding the causal factors that contribute a client’s presenting issues.
Case formulation is used to inform diagnosis and guide effective interventions that are
tailored to each individual client (Winters, Hanson & Stoyanova, 2007). Modern case
conceptualization approaches are often based on the biopsychosocial approach (Engel,
1977) and typically also include considerations for culture or spirituality and address
important factors that impact reasons for referral (e.g., predisposing factors, precipitating
factors, perpetuating factors, protective factors and prognosis). Symptom-level
approaches to psychopathology lend themselves well to these modern approaches of
formulation and actually propose the same concept. However, instead of child/youth or
environmental factors that produce or maintain symptoms of a disorder, the symptomlevel approaches address relationships between symptoms and how various symptoms
can influence one another to lead to, or maintain, one or more diagnoses. Diagnosis and
case conceptualization also complement each other and need to be used simultaneously
(Winters et al., 2006; Manassis, 2014). Case formulation is used to drive the process from
diagnosis to intervention planning. As such, case formulation also needs to be able to
account for multicausality of factors and components that impact mental health and wellbeing. In addition, utilizing symptom-level analyses at multiple times points, or in a
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longitudinal manner, is necessary for the ongoing hypothesis testing done in case
formulation and is therefore well-suited to address the need for fluidity and flexibility in
case formulation approaches (Manassis, 2014).
The findings within this dissertation indicate that individual symptoms, and their
relationships with one another, are important factors to consider in child
psychopathology. Therefore, utilizing individual symptoms as valuable measures on their
own, such as that described and proposed by the network approach, is a vital tool that
should be considered in case formulation in child and adolescent psychology. Findings of
this dissertation provided evidence that the symptom-level approaches, such as the
network approach, hold much value in child psychopathology and would make an
important addition to case formulation approaches.
Based on the findings in this dissertation, as well as additional research being conducted
in similar areas, principals of symptom-level approaches should be integrated in modern
case formulation efforts. This work has shown that individual symptoms are a valuable
form of measurement and go beyond the utility of diagnoses or latent variables in
understanding and conceptualizing childhood psychopathology to better describe the
nature of childhood psychopathology across development. The flexibility of symptomlevel models to describe and account for variations in the way children and youth express
mental health issues is invaluable because “the best description leads to the best
prescription” (Levine, 2007, pp. xiv). As such, the following section will describe how
the network approach can aid in effective prevention and intervention practices in child
psychology.

5.2.2

« Prevention and Intervention »

The use of symptom-level approaches to psychopathology allows for the identification of
potential bridge symptoms between commonly comorbid disorders and exploration of
causal links between symptoms of different diagnostic categories (Borboom & Cramer,
2013). In addition to supporting in case formulation approaches, understanding the
potential role of bridge symptoms can aid in more targeted interventions and the
prevention of secondary diagnoses. The theoretical underpinning of a symptom-level
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approach, such as the network approach to psychopathology, paired with a causation
model, such as those explored by conditional process analyses, allows for investigation in
this area. The concept of causation between comorbid disorders can be explored in
various ways. Causal effect from one diagnosis to another can be direct or indirect and
influence the frequency, severity, presence and temporal aspects of additional diagnoses
(Kraemer et al., 1997). The temporal trajectory of comorbid disorders may be particularly
helpful in clinical practice. There are three possible temporal trajectories for the
development of comorbidity between two diagnoses. For example, consider two
hypothetical diagnoses (e.g., Diagnosis A and Diagnosis B). The onset of these comorbid
disorders could by any one of three possibilities: (1) A precedes B, (2) B precedes A or
(3) simultaneous onset of A and B. Better understanding of how these patterns apply in
children’s mental health can also assist in both the prompt identification of comorbid
symptomatology and in the evaluation of whether the symptoms of Diagnosis A or
Diagnosis B are best addressed as the primary or first treatment objective, or how the two
presenting problems can be effectively addressed simultaneously in an integrative
treatment modality. Issues of this nature have clear clinical significance as they help
delineate the complex dilemma concerning what specific problems related to Disorder A
may be a risk factor for Disorder B. In addition, an increased understanding of the role of
trauma on comorbidity may ultimately help anticipate which children and youth with a
trauma history are at greater risk of developing a comorbid, or secondary, diagnosis. As
such, the continued study and application of the network approach to psychopathology
with a child and youth population also has substantial potential to contribute to the efforts
of early intervention. The ability to accurately identify and intervene with mental health
concerns has the profound ability to alter problematic developmental trajectories and
prevent subsequent difficulties (Guralnick, 2005). The efforts of early intervention in
mental health for children and youth is particularly important for those who are at
increased risk of mental health challenges, such as those who have experienced traumatic
life events or those with ID. The understanding of how symptoms interact to produce
vulnerabilities to comorbid disorders is also helpful for use on an individual basis for
providing the best intervention services for children and youth with mental health
concerns. Symptoms of comorbid mental health disorders often make it challenging for
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clinicians to select the evidence-based approach best suited for the client’s complex
presenting concerns.
In summary, previous extensions of the network approach to psychopathology have been
used with success in adult populations however to this writer’s knowledge this is the first
extension of similar symptom-level analyses approach using causal approaches that has
been used for advancing knowledge in the field of children’s mental health. This
dissertation highlighted the suitability of this approach with the child and youth
population and provided a stepping stone to additional research in this area. Future
implications for future research endeavors are discussed in the following section.

5.3 « Future Directions »
The above sections highlighted the key findings of this dissertation and how it may be
relevant to psychology and clinical applications. However, this dissertation also presented
several potential future research avenues that would make its application to clinical
practice more impactful. First, future research should further investigate and validate the
role of potential bridge symptoms found for each participant group. In addition, the use of
the network approach for this population should continue to be explored, particularly in
regard to further delineation regarding the directionality of the cause-effect relationships
between symptoms. Recent work has been done with adult populations to expand the
network approach to allow for measurements of clear and clinically-relevant causality
between symptoms, but such studies have been limited to work with adults (Frewen et al.,
2012; Frewen et al., 2013; Thornley et al., 2016). As such, future research could address
making these causal approaches more applicable and developmentally-appropriate for use
with children and youth.
In addition, to fully understand the nature of comorbid disorders in children and youth,
additional longitudinal approaches are needed. Further examination of developmental
pathways has increased as a form of investigating the varying degrees of continuity for
certain disorders. Developmental pathways are used as a framework for understanding
continuities and discontinuities in childhood psychopathology. They are based on the
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results of repeated measures of children over time and aims to describe the nature of
continuous behaviours or the transformations of behaviours over time (Loeber, 1991;
Pickles & Hill, 2006). Thus, the network approach may be able to address why
comorbidity levels are exceptionally high in children as well as begin to take into account
the developmental continuities and discontinuities of diagnoses across time. Such studies
would aid in the construction of developmental pathways for various mental health
diagnoses and ultimately a better and more comprehensive understanding of expressions
of mental health disorders in children as unique to expression in adults.
Finally, future studies utilizing symptom-level approaches would benefit from the
consideration and inclusion of other variables known to impact mental health symptom
expression in children and adolescents. Such studies are vastly important for this
population as child development is embedded within a variety of systems (e.g., familial,
community, cultural). For example, an examination of important social determinants of
health and environmental factors (e.g., poverty, cultural marginalization) is necessary for
appropriate and comprehensive understanding of mental health and well-being. Such
studies would allow for continued identification and understanding of how mental health
symptoms are differentially impacted by various risk factors.

145

References
Abdeen, Z., Qasrawi, R., Nabil, S., & Shaheen, M. (2008). Psychological reactions to
Israeli occupation: Findings from the national study of school-based screening in
Palestine. International Journal of Behavioral Development, 32(4), 290-297.
Abram, K. M., Teplin, L. A., Charles, D. R., Longworth, S. L., McClelland, G. M., &
Dulcan, M. K. (2004). Posttraumatic stress disorder and trauma in youth in juvenile
detention. Archives of General Psychiatry, 61(4), 403-410. DOI:
10.1001/archpsyc.61.4.403
Ackerman, P. T., Newton, J. E., McPherson, W. B., Jones, J. G., & Dykman, R. A.
(1998). Prevalence of post traumatic stress disorder and other psychiatric diagnoses in
three groups of abused children (sexual, physical, and both). Child Abuse &
Neglect, 22(8), 759-774. DOI: https://doi.org/10.1016/S0145-2134(98)00062-3
Achenbach, T. M. (1995). Empirically based assessment and taxonomy: Applications to
clinical research. Psychological Assessment, 7(3), 261–274. DOI:
http://dx.doi.org/10.1037/1040-3590.7.3.261
Achenbach, T. M., & Edelbrock, C. S. (1981). Behavioral problems and competencies
reported by parents of normal and disturbed children aged four through
sixteen. Monographs of the Society for Research in Child Development, 1–82. DOI:
10.2307/1165983
Achenbach, T. M., Howell, C. T., Quay, H. C., Conners, C. K., & Bates, J. E. (1991).
National survey of problems and competencies among four-to sixteen-year-olds: Parents'
reports for normative and clinical samples. Monographs of the Society for Research in
Child Development, i–130. DOI: 10.2307/1166156
Adams, H. L., & Matson, J. L. (2015). Scope and Prevalence of the Problem. In Matson,
J. L. & Matson, M. L. (Eds.), Comorbid conditions in individuals with intellectual
disabilities (pp. 3-24). Cham, Switzerland: Springer.

146

Alvarez, J. A., & Emory, E. (2006). Executive function and the frontal lobes: a metaanalytic review. Neuropsychology Review, 16, 17-42.
American Psychiatric Association. (1994). Diagnostic and statistical manual of mental
disorders (4th ed.). Washington, DC: Author.
American Psychiatric Association. (2013). Diagnostic and statistical manual of mental
disorders (5th ed.). Washington, DC: Author.
Anderson, V., Levin, H. S., & Jacobs, R. (2002). Executive functions after frontal lobe
injury: A developmental perspective. In D. T. Stuss & R. T. Knight (Eds.), Principles of
frontal lobe function (pp. 504-527). New York, NY, US: Oxford University Press.
Angold, A., & Costello, J. E. (2009). Nosology and measurement in child and adolescent
psychiatry. Journal of Child Psychology and Psychiatry, 50, 9–15. DOI: 10.1111/j.14697610.2008.01981.x
Angold, A., Costello, E. J., & Erkanli, A. (1999). Comorbidity. Journal of Child
Psychology and Psychiatry, 40, 57–87.
Angold, A., Costello, E. J., Farmer, E. M., Burns, B. J., & Erkanli, A. (1999). Impaired
but undiagnosed. Journal of the American Academy of Child & Adolescent
Psychiatry, 38(2), 129–137. DOI: 10.1097/00004583-199902000-00011
Antshel, K. M., Phillips, M. H., Gordon, M., Barkley, R., & Faraone, S. V. (2006). Is
ADHD a valid disorder in children with intellectual delays?. Clinical Psychology
Review, 26(5), 555-572. DOI: https://doi.org/10.1016/j.cpr.2006.03.002
Arbeau, K., Theall, L., Willoughby, K., Berman, J. M., & Stewart, S. L. (2017). What
Happened? Exploring the Relation between Traumatic Stress and Provisional Mental
Health Diagnoses for Children and Youth. Psychology, 8(14), 2485.
Arsenio, W. F., & Lemerise, E. A. (2010). Emotions, aggression, and morality in
children: Bridging development and psychopathology. American Psychological
Association.

147

Barabási, A. L. (2011). The network takeover. Nature Physics, 8, 14–16.
Barlow, D. H., Allen, L. B., & Choate, M. L. (2004). Toward a unified treatment for
emotional disorders. Behavior Therapy, 35(2), 205–230. DOI: 10.1016/S00057894(04)80036-4
Barnhill, J., Cooper, S. A., & Fletcher, R. J. (2017). Diagnostic manual–intellectual
disability 2 (DM-ID): a textbook of diagnosis of mental disorders in persons with
intellectual disability. NADD.
Beauchaine, T. P., Hinshaw, S. P., & Pang, K. L. (2010). Comorbidity of attention‐
deficit/hyperactivity disorder and early‐onset conduct disorder: Biological,
environmental, and developmental mechanisms. Clinical Psychology: Science and
Practice, 17(4), 327-336. DOI: https://doi.org/10.1111/j.1468-2850.2010.01224.x
Beauchaine, T. P., Neuhaus, E., Zalewski, M., Crowell, S. E., & Potapova, N. (2011).
The effects of allostatic load on neural systems subserving motivation, mood regulation,
and social affiliation. Development and Psychopathology, 23, 975–999. DOI:
http://dx.doi.org/10.1017/S0954579411000459
Belfer, M. L. (2008). Child and adolescent mental disorders: the magnitude of the
problem across the globe. Journal of Child Psychology and Psychiatry,49, 226–236.
DOI: 10.1111/j.1469-7610.2007.01855.x
Bell, D. J., Foster, S. L., & Mash, E. J. (2005). Understanding behavioral and emotional
problems in girls. In Handbook of behavioral and emotional problems in girls (pp. 1–24).
Springer US.
Bellamy, J. L., Gopalan, G., & Traube, D. E. (2010). A national study of the impact of
outpatient mental health services for children in long-term foster care. Clinical child
psychology and psychiatry, 15(4), 467-479.
Burstein, M., Ameli-Grillon, L., & Merikangas, K. R. (2011). Shyness versus social
phobia in US youth. Pediatrics, 128(5), 917.

148

Bernstein, G. A., Borchardt, C. M., & Perwien, A. R. (1996). Anxiety disorders in
children and adolescents: A review of the past 10 years. Journal of the American
Academy of Child & Adolescent Psychiatry, 35(9), 1110-1119. DOI:
https://doi.org/10.1097/00004583-199609000-00008
Bhaumik, S., Tyrer, F. C., McGrother, C., & Ganghadaran, S. K. (2008). Psychiatric
service use and psychiatric disorders in adults with intellectual disability. Journal of
Intellectual Disability Research, 52(11), 986-995.
Biederman, J., Faraone, S. V., & Monuteaux, M. C. (2002). Differential effect of
environmental adversity by gender: Rutter’s index of adversity in a group of boys and
girls with and without ADHD. American Journal of Psychiatry, 159(9), 1556-1562.
Biederman, J., Spencer, T. J., Wilens, T. E., Prince, J. B., & Faraone, S. V. (2006).
Treatment of ADHD with stimulant medications: response to Nissen perspective in the
New England Journal of Medicine. Journal of the American Academy of Child &
Adolescent Psychiatry, 45(10), 1147-1150.
Blashfield, R. K. (1998). Diagnostic models and systems. Comprehensive Clinical
Psychology, 4, 57–80.
Bongers, I. L., Koot, H. M., Van der Ende, J., & Verhulst, F. C. (2003). The normative
development of child and adolescent problem behavior. Journal of Abnormal
Psychology, 112, 179–192. DOI: http://dx.doi.org/10.1037/0021-843X.112.2.179
Borsboom, D., & Cramer, A. O. (2013). Network analysis: an integrative approach to the
structure of psychopathology. Annual Review of Clinical Psychology, 9, 91–121. DOI:
10.1146/annurev-clinpsy-050212-185608
Brown, E. C., Aman, M. G., & Lecavalier, L. (2004). Empirical classification of
behavioral and psychiatric problems in children and adolescents with mental
retardation. American Journal on Mental Retardation, 109(6), 445-455.
Brown, G. W. & Harris, T. O. (1993). Aetiology of anxiety and depressive disorders in an
inner-city population. Psychological Medicine, 23, 143–154.

149

Buckley, P. F., Miller, B. J., Lehrer, D. S., & Castle, D. J. (2008). Psychiatric
comorbidities and schizophrenia. Schizophrenia Bulletin, 35(2), 383-402.
Cannon, W. B. (1929). Organization for physiological homeostasis. Physiological
Reviews, 9(3), 399-431.
Cantwell, D. P. (1996). Attention deficit disorder: a review of the past 10 years. Journal
of the American Academy of Child & Adolescent Psychiatry,35, 978–987. DOI:
10.1097é00004583-199608000-00008
Carlson, S. M., & Wang, T. S. (2007). Inhibitory control and emotion regulation in
preschool children. Cognitive Development, 22(4), 489-510.
Carr, C. P., Martins, C. M. S., Stingel, A. M., Lemgruber, V. B., & Juruena, M. F. (2013).
The role of early life stress in adult psychiatric disorders: a systematic review according
to childhood trauma subtypes. The Journal of Nervous and Mental Disease, 201, 10071020.
Carrion, V. G., Weems, C. F., Ray, R., & Reiss, A. L. (2002). Toward an empirical
definition of pediatric PTSD: The phenomenology of PTSD symptoms in youth. Journal
of the American Academy of Child & Adolescent Psychiatry, 41(2), 166-173.
Caspi, A. (2000). The child is father of the man: personality continuities from childhood
to adulthood. Journal of Personality and Social Psychology, 78, 158–172. DOI:
http://dx.doi.org/10.1037/0022-3514.78.1.158
Chaplin, R. (2004). General psychiatric services for adults with intellectual disability and
mental illness. Journal of Intellectual Disability Research, 48(1), 1-10. DOI:
https://doi.org/10.1111/j.1365-2788.2004.00580.x
Charlot, L., Abend, S., Ravin, P., Mastis, K., Hunt, A., & Deutsch, C. (2011). Non‐
psychiatric health problems among psychiatric inpatients with intellectual
disabilities. Journal of Intellectual Disability Research, 55(2), 199-209. DOI:
https://doi.org/10.1111/j.1365-2788.2010.01294.x

150

Chavira, D. A., Garland, A. F., Daley, S., & Hough, R. (2008). The impact of medical
comorbidity on mental health and functional health outcomes among children with
anxiety disorders. Journal of Developmental and Behavioral Pediatrics, 29, 394–402.
DOI: 10.1097/DBP.0b013e3181836a5b
Chiang, P. H., Chang, Y. C., Lin, J. D., Tung, H. J., Lin, L. P., & Hsu, S. W. (2013).
Healthcare utilization and expenditure analysis between individuals with intellectual
disabilities and the general population in Taiwan: A population-based nationwide child
and adolescent study. Research in Developmental Disabilities, 34, 2485–2492.
Cicchetti, D., & Richters, J. E. (1993). Developmental considerations in the investigation
of conduct disorder. Development and Psychopathology, 5, 331–344. DOI:
http://dx.doi.org/10.1017/S0954579400004429
Cicchetti, D., & Cannon, T. D. (1999). Neurodevelopmental processes in the ontogenesis
and epigenesis of psychopathology. Development and Psychopathology, 11, 375–393.
Cicchetti, D., & Toth, S. L. (2005). Child maltreatment. Annual Reviews in Clinical
Psychology, 1, 409-438. DOI: 10.1146/annurev.clinpsy.1.102803.144029
Clark, L. A., Cuthbert, B., Lewis-Fernández, R., Narrow, W. E., & Reed, G. M. (2017).
Three approaches to understanding and classifying mental disorder: ICD-11, DSM-5, and
the National Institute of Mental Health’s Research Domain Criteria
(RDoC). Psychological Science in the Public Interest, 18(2), 72-145.
Clark, L. A., Watson, D., & Reynolds, S. (1995). Diagnosis and classification of
psychopathology: Challenges to the current system and future directions. Annual Review
of Psychology, 46, 121.
Cloitre, M., Stolbach, B. C., Herman, J. L., Kolk, B. V. D., Pynoos, R., Wang, J., &
Petkova, E. (2009). A developmental approach to complex PTSD: Childhood and adult
cumulative trauma as predictors of symptom complexity. Journal of Traumatic
Stress, 22(5), 399-408. DOI: https://doi.org/10.1002/jts.20444

151

Coghill, D., & Sonuga‐Barke, E. J. (2012). Annual research review: categories versus
dimensions in the classification and conceptualisation of child and adolescent mental
disorders–implications of recent empirical study. Journal of Child Psychology and
Psychiatry, 53, 469–489. DOI: 10.1111/j.1469-7610.2011.02511.x
Cohen, P., Pine, D. S., Must, A., Kasen, S., & Brook, J. (1998). Prospective associations
between somatic illness and mental illness from childhood to adulthood. American
Journal of Epidemiology, 147, 232–239.
Cook, A., Spinazzola, Ford, Lanktree, Blaustein, M., Cloitre, M. et al. (2005). Complex
trauma in children and adolescents, Psychiatric Annals, 35, 390- 398. DOI:
https://doi.org/10.3929/00485713-20050501-05
Cooper, S. A., Smiley, E., Morrison, J., Williamson, A., & Allan, L. (2007). Mental illhealth in adults with intellectual disabilities: prevalence and associated factors. The
British Journal of Psychiatry, 190(1), 27-35. DOI:
https://doi.org/10.1192/bjp.bp.106.022483
Conus, P., Ward, J., Lucas, N., Cotton, S., Yung, A. R., Berk, M., & McGorry, P. D.
(2010). Characterisation of the prodrome to a first episode of psychotic mania: results of
a retrospective study. Journal of Affective Disorders, 124(3), 341-345. DOI:
https://doi.org/10.1016/j.jad.2009.12.021
Copeland, W. E., Keeler, G., Angold, A., & Costello, E. J. (2007). Traumatic events and
posttraumatic stress in childhood. Archives of General Psychiatry, 64(5), 577-584. DOI:
10.1001/archpsyc.64.5.577
Copeland, W., Shanahan, L., Costello, E. J., & Angold, A. (2011). Cumulative
prevalence of psychiatric disorders by young adulthood: A prospective cohort analysis
from the Great Smoky Mountains Study. Journal of the American Academy of Child &
Adolescent Psychiatry, 50(3), 252–261. DOI: 10.1016éj.jaac.2010.12.014
Costello, H., & Bouras, N. (2006). Assessment of mental health problems in people with
intellectual disabilities. Israel Journal of Psychiatry and Related Sciences, 43(4), 241.

152

Costello, E. J., Copeland, W., & Angold, A. (2011). Trends in psychopathology across
the adolescent years: what changes when children become adolescents, and when
adolescents become adults?. Journal of Child Psychology and Psychiatry, 52(10), 10151025.
Costello, E. J., Foley, D. L., & Angold, A. (2006). 10-year research update review: The
epidemiology of child and adolescent psychiatric disorders: II. Developmental
epidemiology. Journal of the American Academy of Child & Adolescent Psychiatry, 45,
8–25. DOI: 10.1097/01.chi.0000184929.41423.c0
Costello, E. J., Mustillo, S., Erkanli, A., Keeler, G., & Angold, A. (2003). Prevalence and
development of psychiatric disorders in childhood and adolescence. Archives of General
Psychiatry, 60(8), 837-844.
Cummings, C. M., Caporino, N. E., Settipani, C. A., Read, K. L., Compton, S. N., March,
J., ... & Ginsburg, G. (2013). The therapeutic relationship in cognitive-behavioral therapy
and pharmacotherapy for anxious youth. Journal of consulting and clinical
psychology, 81(5), 859.
Cunningham, N. R., & Ollendick, T. H. (2010). Comorbidity of anxiety and conduct
problems in children: Implications for clinical research and practice. Clinical Child and
Family Psychology Review, 13, 333–347. DOI: 10.1007és10567-010-0077-9
Davidsson, M., Särneö, C., Gillberg, C., & Billstedt, E. (2016). Comorbid psychiatric
symptoms in children with ADHD and/or Autism Spectrum Disorder (ASD). European
Psychiatry, 33, S140.
D'Andrea, W., Ford, J., Stolbach, B., Spinazzola, J., & van der Kolk, B. A. (2012).
Understanding interpersonal trauma in children: Why we need a developmentally
appropriate trauma diagnosis. American Journal of Orthopsychiatry, 82(2), 187. DOI:
http://dx.doi.org/10.1111/j.1939-0025.2012.01154.x
Deb, S., Thomas, M., & Bright, C. (2001). Mental disorder in adults with intellectual
disability. 1: Prevalence of functional psychiatric illness among a community‐based

153

population aged between 16 and 64 years. Journal of Intellectual Disability
Research, 45(6), 495-505. DOI: https://doi.org/10.1046/j.1365-2788.2001.00374.x
Dekker, M. C., & Koot, H. M. (2003). DSM-IV disorders in children with borderline to
moderate intellectual disability. I: Prevalence and impact. Journal of the American
Academy of Child & Adolescent Psychiatry, 42(8), 915-922. DOI:
https://doi.org/10.1097/01.CHI.0000046892.27264.1A
de Lijster, J. M., Dierckx, B., Utens, E. M., Verhulst, F. C., Zieldorff, C., Dieleman, G.
C., & Legerstee, J. S. (2017). The age of onset of anxiety disorders: a metaanalysis. Canadian Journal of Psychiatry. Revue Canadienne de Psychiatrie, 62(4), 237.
DOI: 10.1177/0706743716640757
De Venter, M., Van Den Eede, F., Pattyn, T., Wouters, K., Veltman, D. J., Penninx, B.
W., & Sabbe, B. G. (2017). Impact of childhood trauma on course of panic disorder:
contribution of clinical and personality characteristics. Acta Psychiatrica
Scandinavica, 135, 554-563.
De Young, A. C., Kenardy, J. A., & Cobham, V. E. (2011). Trauma in early childhood: A
neglected population. Clinical Child and Family Psychology Review, 14(3), 231.
Douma, J. C. H., Dekker, M. C., & Koot, H. M. (2006). Supporting parents of youths
with intellectual disabilities and psychopathology. Journal of Intellectual Disability
Research, 50(8), 570-581.
Doyle, C. & Mitchell, D. (2003). PTSD and people with learning disabilities: A literature
based discussion. Journal of Learning Disabilities, 7, 23–33.
Drabick, D. A., & Kendall, P. C. (2010). Developmental psychopathology and the
diagnosis of mental health problems among youth. Clinical Psychology: Science and
Practice, 17(4), 272–280. DOI: 10.1111/j.1468-2850.2010.01219
Dupéré, V., Leventhal, T., & Lacourse, E. (2009). Neighborhood poverty and suicidal
thoughts and attempts in late adolescence. Psychological Medicine, 39, 1295–1306. DOI:
http://dx.doi.org/10.1017/S003329170800456X

154

Dykens, E. M. (2000). Annotation: Psychopathology in children with intellectual
disability. The Journal of Child Psychology and Psychiatry and Allied Disciplines, 41(4),
407-417.
Dykens, E. M., Shah, B., Davis, B., Baker, C., Fife, T., & Fitzpatrick, J. (2015).
Psychiatric disorders in adolescents and young adults with Down syndrome and other
intellectual disabilities. Journal of Neurodevelopmental Disorders, 7(1), 9.
Einfeld, S. L., & Aman, M. (1995). Issues in the taxonomy of psychopathology in mental
retardation. Journal of Autism and Developmental Disorders, 25(2), 143-167.
Einfeld, S. L., Ellis, L. A., & Emerson, E. (2011). Comorbidity of intellectual disability
and mental disorder in children and adolescents: A systematic review. Journal of
Intellectual and Developmental Disability, 36(2), 137-143. DOI:
https://doi.org/10.1080/13668250.2011.572548
Eisenberg, N., Zhou, Q., Spinrad, T. L., Valiente, C., Fabes, R. A., & Liew, J. (2005).
Relations among positive parenting, children's effortful control, and externalizing
problems: A three‐wave longitudinal study. Child Development,76, 1055–1071. DOI:
10.1111/j.1467-8624.2005.00897.x
Eisenberg, N., Valiente, C., Spinrad, T. L., Cumberland, A., Liew, J., Reiser, M., ... &
Losoya, S. H. (2009). Longitudinal relations of children’s effortful control, impulsivity,
and negative emotionality to their externalizing, internalizing, and co-occurring behavior
problems. Developmental Psychology, 45, 988.
Elbert, T., Schauer, M., Schauer, E., Huschka, B., Hirth, M., & Neuner, F. (2009).
Trauma-related impairment in children—A survey in Sri Lankan provinces affected by
armed conflict. Child Abuse & Neglect, 33(4), 238-246. DOI:
https://doi.org/10.1016/j.chiabu.2008.02.008
Eley, T. C., & Stevenson, J. (2000). Specific life events and chronic experiences
differentially associated with depression and anxiety in young twins. Journal of
Abnormal Child Psychology, 28(4), 383-394.

155

Ellis, B. H., Fisher, P. A., & Zaharie, S. (2004). Predictors of disruptive behavior,
developmental delays, anxiety, and affective symptomatology among institutionally
reared Romanian children. Journal of the American Academy of Child & Adolescent
Psychiatry, 43, 1283–1292. DOI:10.1097/01.chi.0000136562.24085.160
Emerson, E. (2003). Prevalence of psychiatric disorders in children and adolescents with
and without intellectual disability. Journal of Intellectual Disability Research, 47(1), 5158. DOI: https://doi.org/10.1046/j.1365-2788.2003.00464.x
Emerson, E., & Hatton, C. (2007). Mental health of children and adolescents with
intellectual disabilities in Britain. The British Journal of Psychiatry, 191(6), 493-499.
DOI: https://doi.org/10.1192/bjp.bp.107.038729
Empson, J. M. (2015). Atypical Child Development in Context (2nd Edition). New York:
NY. Macmillan International Higher Education.
Engel, G. L. (1977). The need for a new medical model: a challenge for
biomedicine. Science, 196(4286), 129-136.
Feng, X., Keenan, K., Hipwell, A. E., Henneberger, A. K., Rischall, M. S., Butch, J., ... &
Babinski, D. E. (2009). Longitudinal associations between emotion regulation and
depression in preadolescent girls: moderation by the caregiving
environment. Developmental Psychology, 45, 798– 808. DOI:
http://dx.doi.org/10.1037/a0014617
First, M. B., Pincus, H. A., Levine, J. B., Williams, J. B., Ustun, B., & Peele, R. (2004).
Clinical utility as a criterion for revising psychiatric diagnoses. American Journal of
Psychiatry, 161, 946–954. DOI: http://dx.doi.org/10.1176/appi.ajp.161.6.946
Fichter, M. M., Quadflieg, N., Fischer, U. C., & Kohlboeck, G. (2010). Twenty‐five‐year
course and outcome in anxiety and depression in the Upper Bavarian Longitudinal
Community Study. Acta Psychiatrica Scandinavica, 122(1), 75-85.

156

Fletcher, K. E. (2003). Childhood posttraumatic stress disorder. In E. J. Mash & R. A.
Barkley (Eds). Child psychopathology (2nd ed., pp. 330-371). New York, NY: Guilford
Press.
Fletcher, H. K., Flood, A., & Hare, D. J. (2016). Attachment in intellectual and
developmental disability: A clinician's guide to practice and research. West Sussex, UK:
John Wiley & Sons.
Fletcher, R. E., Loschen, E. E., Stavrakaki, C. E., & First, M. E. (2007). Diagnostic
manual—intellectual disability: A textbook of diagnosis of mental disorders in persons
with intellectual disability. Kingston, New York: National Association for the Dually
Diagnosed.
Ford, J. D., Hartman, J. K., Hawke, J., & Chapman, J. F. (2008). Traumatic victimization,
posttraumatic stress disorder, suicidal ideation, and substance abuse risk among juvenile
justice-involved youth. Journal of Child & Adolescent Trauma, 1(1), 75-92.
Freedenthal, S., & Stiffman, A. R. (2007). “They might think I was crazy”: young
American Indians’ reasons for not seeking help when suicidal. Journal of Adolescent
Research, 22(1), 58-77.
Frewen, P. A., Allen, S. L., Lanius, R. A., & Neufeld, R. W. (2012). Perceived Causal
Relations Novel Methodology for Assessing Client Attributions about Causal
Associations Between Variables Including Symptoms and Functional
Impairment. Assessment, 19, 480–493. DOI: 10.1177/1073191111418297
Frewen, P. A., Schmittmann, V. D., Bringmann, L. F., & Borsboom, D. (2013). Perceived
causal relations between anxiety, posttraumatic stress and depression: extension to
moderation, mediation, and network analysis. European Journal of
Psychotraumatology, 4, 206–256. DOI: http://dx.doi.org/10.3402/ejpt.v4i0.20656
Frick, P. J., & Kamphaus, R. W. (2001). Behavior rating scales in the assessment of
children’s behavioral and emotional problems. Handbook of Clinical Child Psychology,
190–204.

157

Garber, J., & Weersing, V. R. (2010). Comorbidity of anxiety and depression in youth:
Implications for treatment and prevention. Clinical Psychology: Science and
Practice, 17(4), 293-306.
Gaub, M., & Carlson, C. L. (1997). Gender differences in ADHD: a meta-analysis and
critical review. Journal of the American Academy of Child & Adolescent
Psychiatry, 36(8), 1036-1045. DOI: https://doi.org/10.1097/00004583-199708000-00011
Gershon, J. (2002). A meta-analytic review of gender differences in ADHD. Journal of
Attention Disorders, 5(3), 143-154. DOI: https://doi.org/10.1177/108705470200500302
Gilliom, M., Shaw, D. S., Beck, J. E., Schonberg, M. A., & Lukon, J. L. (2002). Anger
regulation in disadvantaged preschool boys: Strategies, antecedents, and the development
of self-control. Developmental Psychology, 38(2), 222.
Gjaerum, B., & Bjornerem, H. (2003). Psychosocial impairment is significant in young
referred children with and without psychiatric diagnoses and cognitive delays. European
Child & Adolescent Psychiatry, 12(5), 239-248.
Goodman, S. H., & Gotlib, I. H. (1999). Risk for psychopathology in the children of
depressed mothers: a developmental model for understanding mechanisms of
transmission. Psychological Review, 106, 458–490. DOI: http://dx.doi.org/10.1037/0033295X.106.3.458
Goodwin, R. D., Fergusson, D. M., & Horwood, L. J. (2004). Asthma and depressive and
anxiety disorders among young persons in the community. Psychological Medicine, 34,
1465–1474. DOI: http://dx.doi.org/10.1017/S0033291704002739
Goodyer, I. M., Bacon, A., Ban, M., Croudace, T., & Herbert, J. (2009). Serotonin
transporter genotype, morning cortisol and subsequent depression in adolescents. The
British Journal of Psychiatry, 195(1), 39–45. DOI: 10.1192/bjp.bp.108.054775
Granic, I. (2005). Timing is everything: Developmental psychopathology from a dynamic
systems perspective. Developmental Review, 25, 386–407. DOI:
10.1016/j.dr.2005.10.005

158

Gray, L. C., Berg, K., Fries, B. E., Henrard, J. C., Hirdes, J. P., Steel, K., & Morris, J. N.
(2009). Sharing clinical information across care settings: the birth of an integrated
assessment system. BMC Health Services Research, 9(1), 71. DOI:
https://doi.org/10.1186/1472-6963-9-71
Guralnick, M. J. (2005). Early intervention for children with intellectual disabilities:
Current knowledge and future prospects. Journal of Applied Research in Intellectual
Disabilities, 18(4), 313-324.
Gusdorf, L., Karreman, A., van Aken, M. A., Deković, M., & van Tuijl, C. (2011). The
structure of effortful control in preschoolers and its relation to externalizing
problems. British Journal of Developmental Psychology, 29, 612–634.
Hamaker, E. L., & Wichers, M. (2017). No time like the present: Discovering the hidden
dynamics in intensive longitudinal data. Current Directions in Psychological
Science, 26(1), 10-15.
Harkness, K. L., Stewart, J. G., & Wynne-Edwards, K. E. (2011). Cortisol reactivity to
social stress in adolescents: Role of depression severity and child maltreatment.
Psychoneuroendocrinology, 36, 173–181. DOI: 10.1016/j.psyneuen.2010.07.006
Hastings, R. P., Hatton, C., Taylor, J. L., & Maddison, C. (2004). Life events and
psychiatricsymptoms in adults with intellectual disabilities. Journal of Intellectual
Disability Research, 48, 42-46. DOI: https://doi.org/10.1111/j.1365.2788.2004.00584.x
Hatton, C. (2012). Intellectual disabilities–classification, epidemiology and causes. In E.
Emerson, C. Hatton, K. Dickson, R. Gone, A. Caine, J. Bromley (Eds.) Clinical
psychology and people with intellectual disabilities (pp. 3-22). West Sussex, UK: John
Wiley & Sons, Ltd.
Hatton, C., & Emerson, E. (2004). The relationship between life events and
psychopathology amongst children with intellectual disabilities. Journal of Applied
Research in Intellectual Disabilities, 17(2), 109-117.

159

Hayden, E. P., Klein, D. N., Durbin, C. E., & Olino, T. M. (2006). Positive emotionality
at age 3 predicts cognitive styles in 7-year-old children. Development and
Psychopathology, 18, 409–423. DOI: http://dx.doi.org/10.1017/S0954579406060226
Hayden, E. P. & Mash, E. J. (2014). Child psychopathology: A developmental-systems
perspective. In E. J. Mash & R. A. Barkley. (Eds.). (2014). Child psychopathology. (pp.
3–72). New York, NY: Guilford Publications.
Hayes, A. F. (2013). Introduction to mediation, moderation, and conditional process
analysis: A regression-based approach. New York: Guilford Press.
Heim, C., & Nemeroff, C. B. (2001). The role of childhood trauma in the neurobiology of
mood and anxiety disorders: preclinical and clinical studies. Biological
Psychiatry, 49(12), 1023-1039. DOI: https://doi.org/10.1016/S0006-3223(01)01157-X
Helzer, J. E., & Hudziak, J. J. (Eds.). (2008). Defining psychopathology in the 21st
century: DSM-V and beyond. Washington: DC: American Psychiatric Publishing, Inc.
Higa-McMillan, C. K., Francis, S. E., Chorpita, C. F. (2014). Anxiety Disorders in Child
Psychopathology Third Edition (Barkley, R. A. & Mash, E. J. Eds.). Guilford Press: New
York, NY.
Hinshaw, S. P. & Blachman, D. R. (2005). Attention-deficit/hyperactivity disorder.
Background characteristics, comorbidity, cognitive and social functioning, and parenting
practices.
Hirdes, J. P., Smith, T. F., Rabinowitz, T., Yamauchi, K., Pérez, E., Telegdi, N. C.,
Prendergast, P., Morris, J. N., Ikegami, N., Phillips, C. D., & Fries, B. E. (2002). The
resident assessment instrument-mental health (RAI-MH): Inter-rater reliability and
convergent validity. The Journal of Behavioral Health Services & Research, 29(4), 419432.
Hirdes, J. P., Ljunggren, G., Morris, J. N., Frijters, D. H., Soveri, H. F., Gray, L.,
Björkgren, & Gilgen, R. (2008). Reliability of the interRAI suite of assessment

160

instruments: a 12-country study of an integrated health information system. BMC health
services research, 8(1), 277. DOI: https://doi.org/10.1186/1472-6963-8-277
Horner‐Johnson, W., & Drum, C. E. (2006). Prevalence of maltreatment of people with
intellectual disabilities: A review of recently published research. Mental Retardation and
Developmental Disabilities Research Reviews, 12(1), 57-69. DOI:
https://doi.org/10.1002/mrdd.20097
Horovitz, M., Matson, J. L., Sipes, M., Shoemaker, M., Belva, B., & Bamburg, J. W.
(2011). Incidence and trends in psychopathology symptoms over time in adults with
severe to profound intellectual disability. Research in Developmental Disabilities, 32(2),
685-692. DOI: https://doi.org/10.1016/j.ridd.2010.11.013
Hurley, A. D. (1996). The misdiagnosis of hallucinations and delusions in persons with
mental retardation: A neurodevelopmental perspective. In Seminars in Clinical
Neuropsychiatry, 1, 122-133. DOI: 10.1053/SCNP00100122
Hurley, A. D. (2006). Mood disorders in intellectual disability. Current Opinion in
Psychiatry, 19(5), 465-469.
Hyland, M. E. (2011). The origins of health and disease. New York: NY. Cambridge
University Press.
Iacono, W. G., & Malone, S. M. (2011). Developmental endophenotypes: Indexing
genetic risk for substance abuse with the P300 brain event‐related potential. Child
Development Perspectives, 5, 239–247.
Jablensky, A., McGrath, J., Herrman, H., Castle, D., Gureje, O., Morgan, V., & Korten,
A. (1999). People living with psychotic illness: An Australian study 1997–98. An
overview. National Survey of Mental Health and Wellbeing: Bulletin I.
Janowsky, D. S., & Davis, J. M. (2005). Diagnosis and treatment of depression in patients
with mental retardation. Current Psychiatry Reports, 7, 421-428.

161

Jopp, D. A., & Keys, C. B. (2001). Diagnostic overshadowing reviewed and
reconsidered. American Journal on Mental Retardation, 106, 416-433.
Kamphaus, R. W., & Campbell, J. M. (2006). Psychodiagnostic assessment of children:
Dimensional and categorical approaches. Hoboken, NJ: John Wiley & Sons.
Kamphaus, R. W., & Frick, P. J. (2002). Clinical assessment of children’s personality
and behavior. New York: Allyn & Bacon.
Kaplow, J. B., Saxe, G. N., Putnam, F. W., Pynoos, R. S., & Lieberman, A. F. (2006).
The long–term consequences of early childhood trauma: A case study and
discussion. Psychiatry: Interpersonal and Biological Processes, 69(4), 362-375. DOI:
https://doi.org/10.1521/psyc.2006.69.4.362
Kazdin, A. E., & Kagan, J. (1994). Models of dysfunction in developmental
psychopathology. Clinical Psychology: Science and Practice, 1(1), 35-52. DOI:
https://doi.org/10.1111/j.1468-2850.1994.tb00005.x
Kessler, R. C., Adler, L., Barkley, R., Biederman, J., Conners, C. K., Demler, O., ... &
Spencer, T. (2006). The prevalence and correlates of adult ADHD in the United States:
results from the National Comorbidity Survey Replication. American Journal of
Psychiatry, 163(4), 716-723.
Kessler, R. C., Berglund, P., Demler, O., Jin, R., Merikangas, K. R., & Walters, E. E.
(2005). Lifetime prevalence and age-of-onset distributions of DSM-IV disorders in the
National Comorbidity Survey Replication. Archives of General Psychiatry, 62, 593-602.
Kessler, R. C., Petukhova, M., Sampson, N. A., Zaslavsky, A. M., & Wittchen, H. U.
(2012). Twelve‐month and lifetime prevalence and lifetime morbid risk of anxiety and
mood disorders in the United States. International Journal of Methods in Psychiatric
Research, 21(3), 169-184.
Khemka, I., Hickson, L., & Reynolds, G. (2005). Evaluation of a decision-making
curriculum designed to empower women with mental retardation to resist
abuse. American Journal on Mental Retardation, 110(3), 193-204.

162

King, N. J., Ollendick, T. H., & Mattis, S. G. (1994). Panic in children and adolescents:
Normative and clinical studies. Australian Psychologist, 29(2), 89-93. DOI:
https://doi.org/10.1080/00050069408257329
Kinniburgh, K. J., Blaustein, M., Spinazzola, J., & Van der Kolk, B. A. (2017).
Attachment, Self-Regulation, and Competency: A comprehensive intervention
framework for children with complex trauma. Psychiatric Annals, 35(5), 424-430. DOI:
https://doi.org/10.3928/00485713-20050501-08
Kirschenbaum, H., & Jourdan, A. (2005). The current status of Carl Rogers and the
person-centered approach. Psychotherapy: Theory, Research, Practice, Training, 42(1),
37.
Kitzmann, K. M., Gaylord, N. K., Holt, A. R., & Kenny, E. D. (2003). Child witnesses to
domestic violence: a meta-analytic review. Journal of Consulting and Clinical
Psychology, 71, 339.
Knappe S, Sasagawa S, Creswell C. Developmental Epidemiology of Social Anxiety and
Social Phobia in Adolescents. In: Ranta M, La Greca AM, Garcia-Lopez LJ, Marttunen
M, editors. Social Anxiety and Phobia in Adolescents: Development, Manifestation and
Intervention Strategies. Cham: Springer International Publishing; 2015. pp. 39–70.
Koren, D., Arnon, I., & Klein, E. (1999). Acute stress response and posttraumatic stress
disorder in traffic accident victims: a one-year prospective, follow-up study. American
Journal of Psychiatry, 156(3), 367-373.
Kovachy, B., O'Hara, R., Hawkins, N., Gershon, A., Primeau, M. M., Madej, J., &
Carrion, V. (2013). Sleep disturbance in pediatric PTSD: current findings and future
directions. Journal of Clinical Sleep Medicine, 9, 501-510.
Kraemer, H. C., Kazdin, A. E., Offord, D. R., Kessler, R. C., Jensen, P. S., & Kupfer, D.
J. (1997) Coming to terms with the terms of risk. Archives of General Psychaitry, 54, 337
– 343.

163

Kuniyoshi, J. S., & McClellan, J. M. (2010). Early-onset schizophrenia. Dulcan’s
textbook of child and adolescent psychiatry, 367-379.
Lansford, J. E., Malone, P. S., Dodge, K. A., Pettit, G. S., & Bates, J. E. (2010).
Developmental cascades of peer rejection, social information processing biases, and
aggression during middle childhood. Development and Psychopathology, 22(03), 593602.
Lau, C., Stewart, S. L., Saklofske, D. H., & Hirdes, J. (2019). Scale development and
psychometric properties of internalizing symptoms: The interRAI Child and Youth
Mental Health Internalizing Subscale. Psychiatry Research.
Lau, C., Stewart, S. L., Saklofske, D. H., Tremblay, P. F., & Hirdes, J. (2017).
Psychometric Evaluation of the interRAI Child and Youth Mental Health
Disruptive/Aggression Behaviour Scale (DABS) and Hyperactive/Distraction Scale
(HDS). Child Psychiatry & Human Development, 1-11.
Lee, A., & Hankin, B. L. (2009). Insecure attachment, dysfunctional attitudes, and low
self-esteem predicting prospective symptoms of depression and anxiety during
adolescence. Journal of Clinical Child & Adolescent Psychology, 38(2), 219-231.
Lemery, K. S., Essex, M. J., & Smider, N. A. (2002). Revealing the relation between
temperament and behavior problem symptoms by eliminating measurement confounding:
Expert ratings and factor analyses. Child Development, 73(3), 867-882. DOI:
https://doi.org/10.1111/1467-8624.00444
Lengua, L. J. (2006). Growth in temperament and parenting as predictors of adjustment
during children's transition to adolescence. Developmental Psychology, 42(5), 819.
Leslie, L. K., Landsverk, J., Ezzet-Lofstrom, R., Tschann, J. M., Slymen, D. J., &
Garland, A. F. (2000). Children in foster care: Factors influencing outpatient mental
health service use. Child Abuse & Neglect, 24(4), 465-476.
Levine, M. (2007). Foreword (pp. xi-xiv). Revealing minds: Assessing to understand and
support struggling learners (C. Pohlman Ed.). John-Wiley & Sons: San Francisco, CA.

164

Lewinsohn, P. M., Striegel-Moore, R. H., & Seeley, J. R. (2000). Epidemiology and
natural course of eating disorders in young women from adolescence to young
adulthood. Journal of the American Academy of Child & Adolescent Psychiatry, 39(10),
1284-1292.
Lin, L. P., Yen, C. F., Kuo, F. Y., Wu, J. L., & Lin, J. D. (2009). Sexual assault of people
with disabilities: results of a 2002–2007 national report in Taiwan. Research in
Developmental Disabilities, 30, 969-975. DOI: https://doi.org/10.1016/j.ridd.2009.02.001
Linna, S. L., Moilanen, I., Ebeling, H., Piha, J., Kumpulainen, K., Tamminen, T., &
Almqvist, F. (1999). Psychiatric symptoms in children with intellectual
disability. European Child & Adolescent psychiatry, 8, S77-S82.
Loeber, R. (1991). Antisocial behavior: more enduring than changeable?.Journal of the
American Academy of Child & Adolescent Psychiatry, 30(3), 393-397.
Løkkegaard, S. S., Egebæk, S. A. B., & Elklit, A. (2017). Are Trauma and PostTraumatic Stress Disorder Connected to Psychiatric Comorbidity in Danish PreSchoolers?. Journal of Child & Adolescent Trauma, 10(4), 353-361.
Lopez-Duran, N. L., Kovacs, M., & George, C. J. (2009). Hypothalamic–pituitary–
adrenal axis dysregulation in depressed children and adolescents: A metaanalysis. Psychoneuroendocrinology, 34(9), 1272-1283.
Luebbe, A. M., Bell, D. J., Allwood, M. A., Swenson, L. P., & Early, M. C. (2010).
Social information processing in children: Specific relations to anxiety, depression, and
affect. Journal of Clinical Child & Adolescent Psychology, 39(3), 386-399.
MacHale, R., & Carey, S. (2002). An investigation of the effects of bereavement on
mental health and challenging behaviour in adults with learning disability. British
Journal of Learning Disabilities, 30(3), 113-117. DOI: https://doi.org/10.1046/j.14683156.2002.00166.x
Manassis, K. (2014). Case formulation with children and adolescents. Guilford
Publications: New York, NY

165

Marini, Z., Fairbairn, L., & Zuber, R. (2001). Peer harassment in individuals with
developmental disabilities: Towards the development of a multidimensional bullying
identification model. Developmental Disabilities Bulletin, 29(2), 170-195.
Martel, M. M. (2013). Sexual selection and sex differences in the prevalence of
childhood externalizing and adolescent internalizing disorders. Psychological
Bulletin, 139(6), 1221.
Martson, G. M., Perry, D. W., & Roy, A. (1997). Manifestations of depression in persons
with developmental disabilities. Journal of Intellectual Disability Research, 41, 476-480.
Mash, E. J., Wolfe, D. A. (2015). Abnormal Child Psychology (6th ed.). Boston: MA.
Cengage Learning.
Mason, J., & Scior, K. (2004). ‘Diagnostic overshadowing amongst clinicians working
with people with intellectual disabilities in the UK. Journal of Applied Research in
Intellectual Disabilities, 17, 85-90. DOI: https://doi.org/10.1111/j.13602322.2004.00184.x
Matson, J. L., & Cervantes, P. E. (2013). Comorbidity among persons with intellectual
disabilities. Research in Autism Spectrum Disorders, 7(11), 1318-1322. DOI:
https://doi.org/10.1016/jrasd.2013.07.018
Matson, J. L., & Sevin, J. A. (1994). Theories of dual diagnosis in mental
retardation. Journal of Consulting and Clinical Psychology, 62, 6. DOI:
http://dx.doi.org/10.1037/0022-006X.62.1.6
Mattison, R. E., & Spitznagel, E. L. (1999). Long‐Term Stability of Child Behavior
Checklist Profile Types in a Child Psychiatric Clinic Population. Journal of the American
Academy of Child & Adolescent Psychiatry, 38(6), 700-707.
Maulik, P. K., Mascarenhas, M. N., Mathers, C. D., Dua, T., & Saxena, S. (2011).
Prevalence of intellectual disability: a meta-analysis of population-based
studies. Research in Developmental Disabilities, 32, 419-436. DOI:
https://doi.org/10.1016/j.ridd.2010.12.018

166

McCarthy, J. (2001). Post-traumatic stress disorder in people with learning
disability. Advances in Psychiatric Treatment, 7, 163-169. DOI:
https://doi.org/10.1192/apt.7.3.163
McClellan, J., & Stock, S. (2013). American Academy of Child and Adolescent
Psychiatry (AACAP) Committee on Quality Issues (CQI). Practice parameter for the
assessment and treatment of children and adolescents with schizophrenia. Journal of the
American Academy of Child and Adolescent Psychiatry, 52(9), 976-990.
McClure, K. S., Halpern, J., Wolper, P. A., & Donahue, J. J. (2009). Emotion regulation
and intellectual disability. Journal on Developmental Disabilities, 15, 38-44.
McLaughlin, K. A., Sheridan, M. A., & Nelson, C. A. (2013). Adverse childhood
experiences and brain development: Neurobiological mechanisms linking the social
environment to psychiatric disorders. A Life Course Approach to Mental Disorders, 249.
Meehl, P. E. (2001). Comorbidity and taxometrics. Clinical Psychology: Science and
Practice, 8(4), 507-519.
Meiser-Stedman, R., Smith, P., Glucksman, E., Yule, W., & Dalgleish, T. (2007). Parent
and child agreement for acute stress disorder, post-traumatic stress disorder and other
psychopathology in a prospective study of children and adolescents exposed to singleevent trauma. Journal of Abnormal Child Psychology, 35(2), 191-201.
Merikangas, K. R., Nakamura, B. A., & Kessler, R. C. (2009). Epidemiology of mental
disorders in children and adolescents. Dialogues in Clinical Neuroscience, 11, 7 – 20.
Merikangas, K. R., He, J. P., Burstein, M., Swanson, S. A., Avenevoli, S., Cui, L., ... &
Swendsen, J. (2010). Lifetime prevalence of mental disorders in US adolescents: results
from the National Comorbidity Survey Replication–Adolescent Supplement (NCSA). Journal of the American Academy of Child & Adolescent Psychiatry, 49(10), 980989.
Merikangas, K. R., Akiskal, H. S., Angst, J., Greenberg, P. E., Hirschfeld, R. M.,
Petukhova, M., & Kessler, R. C. (2007). Lifetime and 12-month prevalence of bipolar

167

spectrum disorder in the National Comorbidity Survey replication. Archives of General
Psychiatry, 64(5), 543-552.
Merrick, J., Merrick, E., Lunsky, Y. & Kandel, I. (2006). A review of suicidality in
persons with intellectual disability. Israel Journal of Psychiatry and Related Sciences, 43,
258.
Mevissen, L., & De Jongh, A. (2010). PTSD and its treatment in people with intellectual
disabilities: A review of the literature. Clinical Psychology Review, 30, 308-316. DOI:
https://doi.org/10.1016/j.cpr.2009.12.005
Miller, E. A., Green, A. E., Fettes, D. L & Aarons, G. A. (2011). Prevalence of
maltreatment among youths in public sectors of care. Child Maltreatment, 16, 196–204.
DOI:10.1177/1077559511415091
Minoletti, A., Galea, S., & Susser, E. (2012). Community mental health services in Latin
America for people with severe mental disorders. Public Health Reviews, 34(2), 13.
Minshawi, N. F., Hurwitz, S., Fodstad, J. C., Biebl, S., Morriss, D. H., & McDougle, C. J.
(2014). The association between self-injurious behaviors and autism spectrum
disorders. Psychology Research and Behavior Management, 7, 125.
Monuteaux, M. C., Mick, E., Faraone, S. V., & Biederman, J. (2010). The influence of
sex on the course and psychiatric correlates of ADHD from childhood to adolescence: A
longitudinal study. Journal of Child Psychology and Psychiatry, 51(3), 233-241.
Morgan, V. A., Leonard, H., Bourke, J., & Jablensky, A. (2008). Intellectual disability
co-occurring with schizophrenia and other psychiatric illness: population-based
study. The British Journal of Psychiatry, 193(5), 364-372. DOI:
https://doi.org/10.1192/bjp.bp.107.044461
Morris, S. E., & Cuthbert, B. N. (2012). Research Domain Criteria: cognitive systems,
neural circuits, and dimensions of behavior. Dialogues in Clinical Neuroscience, 14(1),
29-37.

168

Morris, J. N., Jones, R. N., Fries, B. E., & Hirdes, J. P. (2004). Convergent validity of
minimum data set-based performance quality indicators in postacute care
settings. American Journal of Medical Quality, 19(6), 242-247. DOI:
https://doi.org/10.1177/106286060401900603
Nader, K. (2008). Understanding and assessing trauma in children and adolescents:
measures, methods, and youth in context. New York, NY: Routledge.
Nader, K. & Fletcher, K. E. (2012). Childhood posttraumatic stress disorder. In E. J.
Mash & R. A. Barkley (Eds). Child psychopathology (3rd ed., pp. 476-528). New York,
NY: Guilford Press.
Nadeau, K. G., & Quinn, P. O. (Eds.). (2002). Understanding women with AD/HD.
Advantage Books. Nathan, P. E., & Langenbucher, J. W. (1999). Psychopathology:
Description and classification. Annual Review of Psychology, 50(1), 79-107.
Nathan, P. E., & Langenbucher, J. W. (1999). Psychopathology: Description and
classification. Annual Review of Psychology, 50(1), 79-107.
Newman, E., Christopher, S. R., & Berry, J. O. (2000). Developmental disabilities,
trauma exposure, and post-traumatic stress disorder. Trauma, Violence, & Abuse, 1(2),
154-170.
Norman, R. E., Byambaa, M., De, R., Butchart, A., Scott, J., & Vos, T. (2012). The longterm health consequences of child physical abuse, emotional abuse, and neglect: a
systematic review and meta-analysis. PLoS Medicine, 9(11), e1001349.
Norris, F. H., Foster, J. D., & Weisshaar, D. L. (2002). The epidemiology of sex
differences in PTSD across developmental, societal, and research contexts. Gender and
PTSD, 3-42.
Nussbaum, N. L. (2012). ADHD and female specific concerns: a review of the literature
and clinical implications. Journal of attention disorders, 16(2), 87-100. DOI:
https://doi.org/10.1177/1087054711416909

169

Ogilvie, J. M., Stewart, A. L., Chan, R. C., & Shum, D. H. (2011). Neuropsychological
measures of executive function and antisocial behavior: A meta‐
analysis. Criminology, 49(4), 1063-1107. DOI: https://doi.org/10.1111/j.17459125.2011.00252.x
Oldehinkel, A. J., Hartman, C. A., Ferdinand, R. F., Verhulst, F. C., & Ormel, J. (2007).
Effortful control as modifier of the association between negative emotionality and
adolescents' mental health problems. Development and psychopathology, 19(2), 523-539.
DOI: https://doi.org/10.1017/S0954579407070253
Olino, T. M., Klein, D. N., Dyson, M. W., Rose, S. A., & Durbin, C. E. (2010).
Temperamental emotionality in preschool-aged children and depressive disorders in
parents: Associations in a large community sample. Journal of abnormal
psychology, 119(3), 468.
Pagani, L. S., Japel, C., Vaillancourt, T., Côté, S., & Tremblay, R. E. (2008). Links
between life course trajectories of family dysfunction and anxiety during middle
childhood. Journal of Abnormal Child Psychology, 36, 41–53.
Parry-Langdon, N., Clements, A., Fletcher, D., & Goodman, R. (2008). Three years on:
survey of the development and emotional well-being of children and young
people. Newport, UK: Office for National Statistics.
Paschos, D., & Bouras, N. (2007). Mental health supports in developmental
disabilities. Handbook of Developmental Disabilities, 483-500.
Perry, B. D. (2001). Violence and childhood: How persisting fear can alter the
developing child’s brain. Text book of child and adolescent forensic psychiatry, 221-238.
Pechtel, P., & Pizzagalli, D. A. (2011). Effects of early life stress on cognitive and
affective function: an integrated review of human
literature. Psychopharmacology, 214(1), 55-70.
Pettit, J. W., Olino, T. M., Roberts, R. E., Seeley, J. R., & Lewinsohn, P. M. (2008).
Intergenerational transmission of internalizing problems: effects of parental and

170

grandparental major depressive disorder on child behavior. Journal of Clinical Child &
Adolescent Psychology, 37(3), 640-650.
Phillips, C. D. & Hawes, C. (2015). The interRAI pediatric home care (PEDS HC)
assessment: Evaluating the long-term community-based service and support needs of
children facing special healthcare challenges. Health services insights, 8, 17.
DOI: 10.4137/HSI.S30775
Phillips, C. D., Patnaik, A., Moudouni, D. K., Naiser, E., Dyer, J. A., Hawes, C., ... &
Elliott, T. R. (2012). Summarizing activity limitations in children with chronic illnesses
living in the community: a measurement study of scales using supplemented interRAI
items. BMC Health Services Research, 12(1), 19. https://doi.org/10.1186/1472-6963-1219
Pickles, A., & Hill, J. (2006). Developmental pathways. Developmental
Psychopathology, 1, 211-243.
Pliszka, S. R. (2015). Conceptual issues in understanding comorbidity in
ADHD. Attention-deficit hyperactivity disorder in adults and children, 63.
Poss, J. W., Hirdes, J. P., Fries, B. E., McKillop, I., & Chase, M. (2008). Validation of
Resource Utilization Groups version III for Home Care (RUG-III/HC): evidence from a
Canadian home care jurisdiction. Medical care, 46(4), 380-387.
Priddis, L., & Howieson, N. D. (2012). Insecure attachment patterns at five years. What
do they tell us?. Early Child Development and Care, 182(1), 45-58.
Pynoos, R. S., Fairbank, J. A., Steinberg, A. M., Amaya-Jackson, L., Gerrity, E., Mount,
M. L., & Maze, J. (2008). The National Child Traumatic Stress Network: Collaborating
to improve the standard of care. Professional Psychology: Research and Practice, 39(4),
389. DOI: http://dx.doi.org/10.1037/a0012551
Quinn, A. (2011). A person-centered approach to the treatment of borderline personality
disorder. Journal of Humanistic Psychology, 51(4), 465-491.

171

Quinn, P. O. (2005). Treating adolescent girls and women with ADHD: Gender‐Specific
issues. Journal of Clinical Psychology, 61(5), 579-587.
Quinn, P. O., & Nadeau, K. G. (Eds.). (2002). Gender issues and AD/HD: Research,
diagnosis, and treatment. Advantage Books.
Ramsawh, H. J., Weisberg, R. B., Dyck, I., Stout, R., & Keller, M. B. (2011). Age of
onset, clinical characteristics, and 15-year course of anxiety disorders in a prospective,
longitudinal, observational study. Journal of Affective Disorders, 132(1-2), 260-264.
DOI: https://doi.org/10.1016/j.jad.2011.01.006
Raskin White, H., Bates, M. E., & Buyske, S. (2001). Adolescence-limited versus
persistent delinquency: extending Moffitt's hypothesis into adulthood. Journal of
Abnormal Psychology, 110(4), 600.
Reid, G. J., & Brown, J. B. (2008). Money, case complexity, and wait lists: Perspectives
on problems and solutions at children’s mental health centers in Ontario. The Journal of
Behavioral Health Services & Research, 35(3), 334-346.
Reid, K. A., Smiley, E., & Cooper, S. A. (2011). Prevalence and associations of anxiety
disorders in adults with intellectual disabilities. Journal of Intellectual Disability
Research, 55, 172-181. DOI: https://doi.org/10.1111/j.1365-2788.2010.01360.x
Reid, G., Stewart, S. L., Zaric, G. S., Carter, J. R., Neufeld, R. W., Tobon, J. I., ... &
Vingilis, E. R. (2015). Defining episodes of care in children’s mental health using
administrative data. Administration and Policy in Mental Health and Mental Health
Services Research, 42(6), 737-747.
Reiss, S., & Szyszko, J. (1983). Diagnostic overshadowing and professional experience
with mentally retarded persons. American Journal of mental Deficiency, 87, 396–402.
Reiss, S., & Valenti-Hein, D. (1994). Development of a psychopathology rating scale for
children with mental retardation. Journal of Consulting and Clinical Psychology, 62(1),
28. DOI: http://dx.doi.org/10.1037/0022-006X.62.1.28

172

Reiter, S., Bryen, D. N., & Shachar, I. (2007). Adolescents with intellectual disabilities as
victims of abuse. Journal of Intellectual Disabilities, 11(4), 371-387. DOI:
https://doi.org/10.1177/1744629507084602
Rhee, S. H., Willcutt, E. G., Hartman, C. A., Pennington, B. F., & DeFries, J. C. (2008).
Test of alternative hypotheses explaining the comorbidity between attentiondeficit/hyperactivity disorder and conduct disorder. Journal of Abnormal Child
Psychology, 36(1), 29-40.
Roth, T. L., & Sweatt, D. J. (2011). Annual Research Review: Epigenetic mechanisms
and environmental shaping of the brain during sensitive periods of development. Journal
of Child Psychology and Psychiatry, 52(4), 398-408.
Roy-Byrne, P. P., Stang, P., Wittchen, H. U., Ustun, B., Walters, E. E., & Kessler, R. C.
(2000). Lifetime panic–depression comorbidity in the National Comorbidity Survey:
Association with symptoms, impairment, course and help-seeking. The British Journal of
Psychiatry, 176(3), 229-235.
Rutter, M. (2011). Research review: Child psychiatric diagnosis and classification:
Concepts, findings, challenges and potential. Journal of Child Psychology and
Psychiatry, 52(6), 647-660.
Rutter, M., Kim‐Cohen, J., & Maughan, B. (2006). Continuities and discontinuities in
psychopathology between childhood and adult life. Journal of Child Psychology and
Psychiatry, 47(3‐4), 276-295.
Rutter, M., & Sroufe, L. A. (2000). Developmental psychopathology: Concepts and
challenges. Development and Psychopathology, 12(03), 265-296.
Rutter, M., & Uher, R. (2012). Classification issues and challenges in child and
adolescent psychopathology. International Review of Psychiatry, 24(6), 514-529.
Sameroff, A. J. (2000). Developmental systems and psychopathology. Development and
Psychopathology, 12(03), 297-312.

173

Sameroff, A. (2010). A unified theory of development: A dialectic integration of nature
and nurture. Child Development, 81(1), 6-22.
Scahill, L., & Schwab-Stone, M. (2000). Epidemiology of ADHD in school-age
children. Child and Adolescent Psychiatric Clinics of North America, 9(3), 541-555.
Scheeringa, M. S. (2011). PTSD in children younger than the age of 13: Toward
developmentally sensitive assessment and management. Journal of Child & Adolescent
Trauma, 4(3), 181-197.
Scheeringa, M. S., Zeanah, C. H., Myers, L., & Putnam, F. W. (2003). New findings on
alternative criteria for PTSD in preschool children. Journal of the American Academy of
Child & Adolescent Psychiatry, 42(5), 561-570.
Scheeringa, M. S., Myers, L., Putnam, F. W., & Zeanah, C. H. (2012). Diagnosing PTSD
in early childhood: An empirical assessment of four approaches. Journal of Traumatic
Stress, 25(4), 359-367.
Schieve, L. A., Gonzalez, V., Boulet, S. L., Visser, S. N., Rice, C. E., Braun, K. V. N., &
Boyle, C. A. (2012). Concurrent medical conditions and health care use and needs among
children with learning and behavioral developmental disabilities, National Health
Interview Survey, 2006–2010. Research in Developmental Disabilities, 33(2), 467-476.
Schmid, M., Petermann, F., & Fegert, J. M. (2013). Developmental trauma disorder: pros
and cons of including formal criteria in the psychiatric diagnostic systems. BMC
Psychiatry, 13(1), 3.
Schoemaker, K., Mulder, H., Deković, M., & Matthys, W. (2013). Executive functions in
preschool children with externalizing behavior problems: A meta-analysis. Journal of
Abnormal Child Psychology, 41(3), 457-471.
Schreier, H., & Chen, E. (2013). Socioeconomic status and the health of youth: a
multilevel, multidomain approach to conceptualizing pathways. Psychological
Bulletin, 139(3), 606.

174

Schreier, A., Wolke, D., Thomas, K., Horwood, J., Hollis, C., Gunnell, D., ... & Salvi, G.
(2009). Prospective study of peer victimization in childhood and psychotic symptoms in a
nonclinical population at age 12 years. Archives of general psychiatry, 66(5), 527-536.
Schulenberg, J. E., Sameroff, A. J., & Cicchetti, D. (2004). The transition to adulthood as
a critical juncture in the course of psychopathology and mental health. Development and
Psychopathology, 16(04), 799-806.
Scotti, J. R., & Morris, T. L. (2000). Diagnosis and classification: Advanced Abnormal
Child Psychology (2nd Ed.). Mahwah, NJ: Lawrence Erlbaum Associates, 15-32.
Seedat, S., Nyamai, C., Njenga, F., Vythilingum, B., & Stein, D. J. (2004). Trauma
exposure and post-traumatic stress symptoms in urban African schools. The British
Journal of Psychiatry, 184(2), 169-175.
Sheikh, H., L., Kryski, K. R., Smith, H. J., Dougherty, L. R., Bufferd, S. J., Klein, D. N.,
et al., (2013). Catechol-O-methyltransferase gene vall58met polymorphism and
depressive symptoms during early childhood. American Journal of Medical Genetics:
Neuropsychiatric Genetics, 162, 245–252.
Shelton, K. H., & Harold, G. T. (2008). Interparental conflict, negative parenting, and
children's adjustment: Bridging links between parents' depression and children's
psychological distress. Journal of Family Psychology, 22(5), 712.
Shonkoff, J. P., Boyce, W. T., & McEwen, B. S. (2009). Neuroscience, molecular
biology, and the childhood roots of health disparities: building a new framework for
health promotion and disease prevention. Jama, 301(21), 2252-2259.
Shonkoff, J. P., Garner, A. S., Siegel, B. S., Dobbins, M. I., Earls, M. F., McGuinn, L., ...
& Committee on Early Childhood, Adoption, and Dependent Care. (2012). The lifelong
effects of early childhood adversity and toxic stress. Pediatrics, 129(1), e232-e246.
Siegfried, C. B., Blackshear, K., National Child Traumatic Stress Netowrk, with
Assistance from the National Resource Center on ADHD: A Program of Children and
Adults with Attention-Deficit/Hyperactivity Disorder (CHADD) (2016). Is It ADHD or

175

Traumatic Stress? A Guide for Clinicians. Los Angeles, CA & Durham, ND: National
Centre for Child Traumatic Stress.
Silk, J. S., Nath, S. R., Siegel, L. R., & Kendall, P. C. (2000). Conceptualizing mental
disorders in children: Where have we been and where are we going?. Development and
Psychopathology, 12, 713-735.
Simonds, J., Kieras, J. E., Rueda, M. R., & Rothbart, M. K. (2007). Effortful control,
executive attention, and emotional regulation in 7–10-year-old children. Cognitive
Development, 22(4), 474-488.
Skogli, E. W., Teicher, M. H., Andersen, P. N., Hovik, K. T., & Øie, M. (2013). ADHD
in girls and boys–gender differences in co-existing symptoms and executive function
measures. BMC Psychiatry, 13, 298. DOI: https://doi.org/10.1186/1471-244X-13-298
Sonuga-Barke, E. J. (1998). Categorical models of childhood disorder: A conceptual and
empirical analysis. Journal of Child Psychology and Psychiatry, 39(01), 115-133.
Spencer, N., Devereux, E., Wallace, A., Sundrum, R., Shenoy, M., Bacchus, C., &
Logan, S. (2005). Disabling conditions and registration for child abuse and neglect: a
population-based study. Pediatrics, 116-609.
Stallard, P., Velleman, R., Langsford, J., & Baldwin, S. (2001). Coping and
psychological distress in children involved in road traffic accidents. British Journal of
Clinical Psychology, 40(2), 197-208.
Stewart, S. L., & Hamza, C. A. (2017). The Child and Youth Mental Health Assessment
(ChYMH): An examination of the psychometric properties of an integrated assessment
developed for clinically referred children and youth. BMC health services
research, 17(1), 82.
Stewart, S. L., Hassani, F. K., Poss, J., & Hirdes, J. (2017). The determinants of service
complexity in children with intellectual disabilities. Journal of Intellectual Disability
Research, 61(11), 1055-1068.

176

Stewart, S. L., Hirdes, J. P., Curtin-Telegdi, N., Perlman, C., MacLeod, K., Ninan, A.,
Hall, M., & Topinkova, E. (2015). interRAI Child and Youth Mental Health (ChYMH)
Assessment Form and User's Manual. Version 9.3, Washington, DC: interRAI.
Stewart, S. L., Poss, J. W., Thornley, E., & Hirdes, J. P. (2019). Resource Intensity for
Children and Youth: The Development of an Algorithm to Identify High Service Users in
Children’s Mental Health. Health Services Insights, 12, 1178632919827930.
Stewart, S. M., Rao, U., & White, P. (2005). Depression and diabetes in children and
adolescents. Current Opinion in Pediatrics, 17(5), 626-631.
Stewart, S. L., LaRose, L., Gleason, K., Nicolson, R., McKnight, M., Knott, W., …
Topinková, E. (2016). interRAI Child and Youth Mental Health – Developmental
Disabilities (ChYMH-DD). Assessment Form and User’s Manual. Version 1.
Washington, DC: interRAI.
Stewart, S. L., Thornley, E., Lapshina, N., Eriskson, N., Vingilis, E., Hamilton, H.
(2019). The examination of youth with mental health problems using interRAI
instruments in inpatient, outpatient and youth justice settings. BMC Psychiatry
(submitted).
Stewart, S. L., Tohver, G. C., & Klassen, J. (2016). The validation of the interRAI
ChYMH internalizing subscale in Canadian children and youth. Personality and
Individual Differences, 100(101), 518. DOI: 10.1016/j.paid.2016.05.312
Stiles, W. B., Barkham, M., Twigg, E., Mellor-Clark, J., & Cooper, M. (2006).
Effectiveness of cognitive-behavioural, person-centred and psychodynamic therapies as
practised in UK National Health Service settings. Psychological medicine, 36(4), 555566.
Tarren-Sweeney, M. (2010). It’s time to re-think mental health services for children in
care, and those adopted from care. Clinical Child Psychology and Psychiatry, 15(4), 613626.

177

Tennant, C. (2002). Life events, stress and depression: a review of recent
findings. Australian & New Zealand Journal of Psychiatry, 36, 173-182. DOI:
https://doi.org/10.1046/j.1440-1614.2002.01007.x
Thorell, L. B., & Wåhlstedt, C. (2006). Executive functioning deficits in relation to
symptoms of ADHD and/or ODD in preschool children. Infant and Child
Development, 15(5), 503-518. DOI: https://doi.org/10.1002/icd.475
Thornley, E., Vorstenbosch, V., & Frewen, P. (2016). Gender Differences in Perceived
Causal Relations Between Trauma-Related Symptoms and Eating Disorders in Online
Community and Inpatient Samples. Traumatology, 22(3), 222.
Tiet, Q. Q., Bird, H. R., Hoven, C. W., Moore, R., Wu, P., Wicks, J., ... & Cohen, P.
(2001). Relationship between specific adverse life events and psychiatric
disorders. Journal of Abnormal Child Psychology, 29(2), 153-164.
Tobon, J. I., Reid, G. J., & Brown, J. B. (2015). Continuity of care in children’s mental
health: parent, youth and provider perspectives. Community mental health journal, 51(8),
921-930.
Tonge, B. J., Einfeld, S. L., Krupinski, J., & Mackenzie, A. (1996). The use of factor
analyses for ascertaining patterns of psychopathology in children with intellectual
disabilities. Journal of Intellectual Disability Research, 40, 198–207.
Tomasulo, D. J., & Razza, N. J. (2007). Posttraumatic stress disorders. In R. Fletcher, E.
Loschen, C. Stavrakaki, & M. First (Eds.), Diagnostic manual--intellectual disability: A
textbook of diagnosis of mental disorders in persons with intellectual disability (pp. 365378). Kingston, NY: National Association for the Dually Diagnosed.
Toplak, M. E., Bucciarelli, S. M. ,Jain, U., & Tannock, R. (2009). Executive functions:
Performance-based measures and the Behavior Rating Inventory of Executive Function
(BRIEF) in adolescents with attention deficit/hyperactivity disorder (ADHD). Child
Neuropsychology, 16, 1–20.

178

Tortella-Feliu, M., Balle, M., & Sesé, A. (2010). Relationships between negative
affectivity, emotion regulation, anxiety, and depressive symptoms in adolescents as
examined through structural equation modeling. Journal of Anxiety Disorders, 24(7),
686-693.
Totsika, V., Toogood, S., Hastings, R. P., & Lewis, S. (2008). Persistence of challenging
behaviours in adults with intellectual disability over a period of 11 years. Journal of
Intellectual Disability Research, 52(5), 446-457.
Trocmé, N. (2010). Canadian incidence study of reported child abuse and neglect, 2008:
Major findings. Public Health Agency of Canada.
Tsakanikos, E., Bouras, N., Costello, H., & Holt, G. (2007). Multiple exposure to life
events and clinical psychopathology in adults with intellectual disability. Social
Psychiatry and Psychiatric Epidemiology, 42(1), 24-28.
Tung, I., Li, J. J., Meza, J. I., Jezior, K. L., Kianmahd, J. S., Hentschel, P. G., ... & Lee, S.
S. (2016). Patterns of comorbidity among girls with ADHD: a metaanalysis. Pediatrics, 138(4), e20160430.
Udwin, O., Boyle, S., Yule, W., Bolton, D., & O'Ryan, D. (2000). Risk factors for longterm psychological effects of a disaster experienced in adolescence: Predictors of post
traumatic stress disorder. The Journal of Child Psychology and Psychiatry and Allied
Disciplines, 41(8), 969-979.
U.S. Public Service (2001). Report of the Surgeon General’s conference on children’s
mental health: A national action agenda. Washington, DS: U.S. Department of Health and
Human Services.
van der Kolk, B. A. (2003). The neurobiology of childhood trauma and abuse. Child and
Adolescent Psychiatric Clinics of North America, 12(2), 293-318.
van der Kolk, B. A. (2017). Developmental Trauma Disorder: Toward a rational
diagnosis for children with complex trauma histories. Psychiatric Annals, 35(5), 401-408.

179

van der Kolk, B. A., & Courtois, C. A. (2005). Editorial comments: Complex
developmental trauma.
van der Kolk, B. A., Pynoos, R. S., Cicchetti, D., Cloitre, M., D’Andrea, W., Ford, J. D.,
... & Stolbach, B. C. (2009). Proposal to include a developmental trauma disorder
diagnosis for children and adolescents in DSM-V. Unpublished manuscript. Verfügbar
unter: http://www. cathymalchiodi. com/dtd_nctsn. pdf (Zugriff: 20.5. 2011).
Van Winkel, R., Stefanis, N. C., & Myin-Germeys, I. (2008). Psychosocial stress and
psychosis. A review of the neurobiological mechanisms and the evidence for gene-stress
interaction. Schizophrenia bulletin, 34(6), 1095-1105. DOI:
https://doi.org/10.1093/schbul/sbn101
Van Zelst, C. (2008). Which environments for G× E? A user perspective on the roles of
trauma and structural discrimination in the onset and course of
schizophrenia. Schizophrenia Bulletin, 34(6), 1106-1110. DOI:
https://doi.org/10.1093/schbul/sbn113
Verlinden, E., Opmeer, B. C., Van Meijel, E. P., Beer, R., De Roos, C., Bicanic, I. A., ...
& Lindauer, R. J. (2015). Enhanced screening for posttraumatic stress disorder and
comorbid diagnoses in children and adolescents. European Journal of
Psychotraumatology, 6(1), 26661. DOI: https://doi.org/10.3402/ejpt.v6.26661
Vig, S., & Kaminer, R. (2002). Maltreatment and developmental disabilities in
children. Journal of Developmental and Physical Disabilities, 14, 371-386.
Walker, C. E. (2003). Elimination disorders: Enuresis and encopresis. In M. C. Roberts
(Ed.), Handbook of pediatric psychology (3rd ed., pp. 544-560). New York, NY: Guilford
Press.
Werner, S., & Stawski, M. (2012). Mental health: Knowledge, attitudes and training of
professionals on dual diagnosis of intellectual disability and psychiatric disorder. Journal
of Intellectual Disability Research, 56, 291-304. DOI: https://doi.org/10.1111/j.13652788.2011.01429.x

180

Westen, D., Heim, A., Morrison, K., Patterson, M., & Campbell, L. (2002). Simplifying
diagnosis using a prototype-matching approach: Implications for the next edition of the
DSM. Rethinking the DSM: A psychological perspective, 221-250.
Whitaker, S., & Read, S. (2006). The prevalence of psychiatric disorders among people
with intellectual disabilities: An analysis of the literature. Journal of Applied Research in
Intellectual Disabilities, 19, 330-345. DOI: https://doi.org/10.1111/j.14683148.2006.00293.x
Widiger, T. A. (1992). Categorical versus dimensional classification: Implications from
and for research. Journal of Personality Disorders, 6(4), 287.
Wigham, S., Hatton, C., & Taylor, J. L. (2011). The effects of traumatizing life events on
people with intellectual disabilities: A systematic review. Journal of Mental Health
Research in Intellectual Disabilities, 4, 19-39. DOI:
https://doi.org/10.1080/19315864.2010.534576
Wilcox, H. C., Rains, M., Belcher, H., Kassam-Adams, N., Kazak, A., Lee, R., ... &
Wissow, L. (2016). Behavioral problems and service utilization in children with chronic
illnesses referred for trauma-related mental health services. Journal of Developmental &
Behavioral Pediatrics, 37(1), 62-70.
Willcutt, E. G., & Pennington, B. F. (2000). Psychiatric comorbidity in children and
adolescents with reading disability. Journal of Child Psychology and Psychiatry, 41(08),
1039-1048.
Winer, E. S., Nadorff, M. R., Ellis, T. E., Allen, J. G., Herrera, S., & Salem, T. (2014).
Anhedonia predicts suicidal ideation in a large psychiatric inpatient sample. Psychiatry
Research, 218(1-2), 124-128. DOI: https://doi.org/10.1016/j.psychres.2014.04.016
Winters, N. C., Hanson, G., & Stoyanova, V. (2007). The case formulation in child and
adolescent psychiatry. Child and Adolescent Psychiatric Clinics, 16(1), 111-132.

181

Witwer, A. N., Lawton, K., & Aman, M. G. (2014). Intellectual disability. In E. J/Mash
& R. A. Barkley (Eds.), Child psychopathology (3rd ed., pp. 593 – 624). New York:
Guilford Publications.
Wolfe, D. A., Crooks, C. V., Lee, V., McIntyre-Smith, A., & Jaffe, P. G. (2003). The
effects of children's exposure to domestic violence: A meta-analysis and critique. Clinical
Child and Family Psychology Review, 6(3), 171-187.
Wolff, J. C., & Ollendick, T. H. (2006). The comorbidity of conduct problems and
depression in childhood and adolescence. Clinical Child and Family Psychology
Review, 9(3-4), 201-220.
Woltering, S., Lishak, V., Hodgson, N., Granic, I., & Zelazo, P. D. (2016). Executive
function in children with externalizing and comorbid internalizing behavior
problems. Journal of Child Psychology and Psychiatry, 57(1), 30-38. DOI:
https://doi.org/10.1111/jcpp.12428
Woolfenden, S., Sarkozy, V., Ridley, G., & Williams, K. (2012). A systematic review of
the diagnostic stability of autism spectrum disorder. Research in Autism Spectrum
Disorders, 6(1), 345-354.
World Health Organization (2010). World Health Statistics. Geneva, Switzerland.
World Health Organization. (2013). Meeting report: autism spectrum disorders and other
developmental disorders: from raising awareness to building capacity: World Health
Organization, Geneva, Switzerland 16-18 September 2013.
Wu, P., Hoven, C. W., Bird, H. R., Moore, R. E., Cohen, P., Alegria, M., ... & Narrow,
W. E. (1999). Depressive and disruptive disorders and mental health service utilization in
children and adolescents. Journal of the American Academy of Child & Adolescent
Psychiatry, 38(9), 1081-1090.
Zadeh, Z. Y., Im-Bolter, N., & Cohen, N. J. (2007). Social cognition and externalizing
psychopathology: An investigation of the mediating role of language. Journal of
Abnormal Child Psychology, 35(2), 141-152.

182

Zahn-Waxler, C., Shirtcliff, E. A., & Marceau, K. (2008). Disorders of childhood and
adolescence: Gender and psychopathology. Annual Review of Clinical Psychology, 4,
275-303.
Zeman, J., Shipman, K., & Suveg, C. (2002). Anger and sadness regulation: Predictions
to internalizing and externalizing symptoms in children. Journal of Clinical Child and
Adolescent Psychology, 31(3), 393-398.

183

Curriculum Vitae
Name:

Elizabeth Thornley

Post-secondary
Education and
Degrees:

University of Western Ontario
London, Ontario, Canada
2008 - 2014 B.A.
The University of Western Ontario
London, Ontario, Canada
2014 - 2015 M.Sc.
The University of Western Ontario
London, Ontario, Canada
2015 - present Ph.D.

Publications:
Stewart, S. L., Thornley, E., Lapshina, N., Eriskson, N., Vingilis, E., Hamilton, H.
(2017). The examination of youth with mental health problems using interRAI
instruments in inpatient, outpatient and youth justice settings. BMC Psychiatry
(submitted).
Pandori-Chuckal, J., Thornley, E., Stewart, S., McLean, J., & Mitchell, C. Nutritional
Intake Collaborative Action Plan for use with the interRAI 0-3 Assessment Instrument
(accepted).
Thornley, E. et al. Traumatic Life Events Collaborative Action Plan for use with the
interRAI 0-3 Assessment Instrument (accepted).
Thornley, E., & Stewart, S. Emotion Regulation Collaborative Action Plan for use with
the interRAI 0-3 Assessment Instrument (accepted).
Thornley, E., & Stewart, S. Sociability Collaborative Action Plan for use with the
interRAI 0-3 Assessment Instrument (accepted).
Thornley, E., Stewart, S., McLean, J., & Mitchell, C. Problematic Eating Collaborative
Action Plan for use with the interRAI 0-3 Assessment Instrument (accepted).
Thornley, E., Stewart, S., Tucker, M., & Willoughby, C. Sensory Issues Collaborative
Action Plan for use with the interRAI 0-3 Assessment Instrument (accepted).
Stewart, S. L., Poss, J. W., Thornley, E., Hirdes, J. (2019). Resource Intensity for
Children and Youth (RIChY): The development of an algorithm to identify high service
users in children’s mental health. Health Services Insights.

184

Frewen, P. A., Lanius, R., Thornley, E., & Boughner, E. (2017). Dissociative Disorders:
Biological Factors. In A. Wenzel (Ed.) SAGE Encyclopedia of Abnormal and Clinical
Psychology. Thousand Oaks, CA: SAGE Publications.
Frewen, P. A., Thornley, E., Rabellino, D., & Lanius, R. Neuroimaging the Traumatized
Self: FMRI Reveals Altered Response in Occipital and Cortical Midline Structures
during Visual and Verbal Self- and Other-Referential Processing in Women with
Childhood Trauma-related PTSD. European Journal of Psychotraumatology, 8(1),
1314164.
Thornley, E., Vorstenbosch, V., & Frewen, P. A. (2016). Gender Differences in
Perceived Causal Relations between Trauma-related Symptoms and Eating Disorders in
Online Community and Inpatient Samples. Traumatology.
Boughner, E., Thornley, E., Kharlas, D., & Frewen, P. A. (2016). Mindfulness-related
Traits Partially Mediate the Association between Lifetime and Childhood Trauma
Exposure and PTSD and Dissociative Symptoms in a Community Sample Assessed
Online. Mindfulness, 7, 672 – 679.

